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Preface

It is never easy to assist in publishing the Proceedings of a Workshop you did not attend.
In this instance the quality of the work in the volume has made me sorrier than ever that
I did not manage to participate in what was clearly a fascinating workshop. I would like
to thank the editors of the volume for making my task easier by diligently adhering to
unfamiliar guidelines and the authors for agreeing to unreasonable deadlines. I believe the
finished product justifies the many hours we have all spent over the last three years, and

1s a most valuable addition to our special issue series.
G. P. DONOVAN

Series Editor
Cambridge, December 1986
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Introduction

Right whales were first protected internationally by the
League of Nations Convention in Geneva in 1931, which
came into force in 1935. This protection was continued
in the Principal Agreement of 1937 and has been
continued by the International Whaling Commission
(IWC) since the signing of the Convention for the
Regulation of Whaling in 1946.

The holding of a special meeting on right whales thus
might seem an unusual departure for the IWC, which has
normally concerned itself with whale species that are
currently exploited. However, in 1981 the Commission
asked its Scientific Committee to assess the degree to
which IWC actions in extending protection had resulted
in the intended recovery of the species. Besides right
whales, legal protection from commercial whaling had
been afforded to gray whales (1937), humpback whales
(North Atlantic 1955, Southern Hemisphere 1963, all
oceans 1966) and blue whales (North Atlantic 1960,
Antarctic 1965, all oceans 1966). Apart from the Eastern
Pacific stock of gray whales (e.g. see Reilly, 1984, Rep.
int. Whal. Commn (special issue 6): 389-99), none of these
has shown any demonstrable recovery in spite of up to
45 years of official protection.

In its response to the Commission’s request, the
Scientific Committee drew attention to the fact that
relatively few stocks of protected species were being
systematically monitored, and most of these had been
surveyed for five years or less. The chances of detecting
a population response in such a short interval were slim.
Nevertheless, the subject was clearly an important one
and its consideration at the 1981 meeting prompted the
Committee to call for the analysis of available historical
or recent data for any protected stock that would clarify
initial unexploited levels, trends in population size or
current population levels (Rep. int. Whal. Commn 32:
57-8).

Although this appeal for information was non-specific,
the Scientific Committee’s sub-committee on protected
species and aboriginal whaling recommended that
consideration should be given first to right whale stocks,
particularly those in the Okhotsk/Sea of Japan, the
Northwest Atlantic, the South Atlantic and around
Australasia. These stocks were chosen because it was
believed that data existed and was being or could be
analysed to provide the information required. Right
whales were also of special interest because of their close
systematic relationship with the bowhead whale, a species
subject to aboriginal exploitation and of particular
concern to the Commission because of its depleted status
(see Rep. int. Whal. Commn (special issue 4)).

Right whales were a particularly appropriate choice
for other reasons. The first victims of a regular whaling
industry (by the Basques in the 12th century), they were
also the first species to be given international protection,
and yet they still remained among the rarest of the large
whales. They seemed to represent an extreme example of
the inability of whale stocks to recover from excessive
depletion. And yet pioneering studies by Payne and
others in the Southwest Atlantic had shown that right
whales could be individually identified through the
pattern of natural callosities on the head, a technique
which meant that the dynamics of the surviving
populations could perhaps be studied in some detail

without destructive sampling. There was the exciting
prospect therefore, that by getting the appropriate people
together, some conclusions could be reached not only
about what right whale populations had done in the past,
but also about their current status and how future trends
might develop.

A list of proposed projects on right whales was drawn
up and 25 people approached for their co-operation in
providing written submissions on the topics, or at least
extended abstracts, by the 1982 meeting. The response
was sufficient to recommend a special workshop meeting
in 1983, finally scheduled for the New England
Aquarium, Boston from 15-23 June for which Brownell
acted as convenor, Best as chairman and Prescott as local
coordinator.

A total of 34 participants attended the workshop, with
an extremely high proportion of invited participants
covering a wide spectrum, from biologists to historians
and archaeologists. In retrospect the meeting would have
had a better balance if there had been more input from
historians and (perhaps unexpectedly) from mathemati-
cians. Nevertheless, the meeting was a milestone in the
IWC’s approach to a species not subject to even
aboriginal whaling, and the report of the workshop plus
associated papers as published here will form a major
source of information on right whales for many years to
come.

A total of 29 papers were available at the workshop of
which 28 were submitted for publication and an
additional four were submitted after the workshop. Eight
of the final 32 were subsequently rejected or withdrawn.

Special thanks are due to the following people who
reviewed the various manuscripts in the volume:
A. N. Baker, J. L. Bannister, L. G. Barnes, R. Bastida,
J. E. Bird, H. W. Braham, P. J. H. van Bree, J. M. Brei-
wick, H. J. Brockmann, S. G. Brown, D. G. Chapman,
R. Clarke, W. H. Dawbin, C. de Jong, G. P. Donovan,
E. M. Dorsey, T. du Pasquier, M. A. Fraker, D. E. Gas-
kin, R. N. P. Goodall, P. S. Hammond, S. K. Katona,
S. Kraus, R. Kugler, K. Martin, S. A. McLeod, J. G.
Mead, E.D. Mitchell, S. Ohsumi, H.Omura, R.S.
Payne, M. C. Pinedo, C. A. Price, K. Ralls, G. B. Rath-
bun, D. W. Rice, R. R. Reeves, C.J. Rorvik, G.J. B.
Ross, V.Rowntree, W.E. Schevill, S. Taber, P.O.
Thomas, H. E. Winn, B. Wiirsig.

In addition to the staff of the New England Aquarium,
Martin Harvey and Ray Gambell of the IWC assisted
with financial and practical arrangements for the in-
vited participants. W. E. Evans, D. G. Chapman, R.J.
Hoffman and J.R. Twiss Jr proved invaluable in
assisting us to find funds to publish the volume. Greg
Donovan saw the production through the printers and
assisted with many stages of preparation, editing and
artwork, while Stella Bradley and Anne-Florence
Dujardin tirelessly typeset the tabular matter and read
proofs. Susan Wright retyped a number of the
manuscripts before they were sent to Cambridge.

Robert L. Brownell Jr
Pt Piedras Blancas
Peter B. Best

Cape Town

John H. Prescott

December 1986 Boston
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Report of the Workshop on the Status of Right Whales

1. ARRANGEMENTS FOR MEETING

Following a two-day open symposium on right whales
held at the New England Aquarium on 15-16 June, a
workshop on the status of right whales was held at the
same venue from 17 to 23 June 1983. A list of the
participants is given in Appendix 1.

2. ELECTION OF CHAIRMAN

Best was elected Chairman. He described the origins of
the meeting and its purpose and objectives. These could
be summarised as two questions:

(a) To what extent were original right whale stocks

depleted?

(b) What is the evidence for the current status of these

stocks?

The management procedures for aboriginal/subsis-
tence whaling adopted by the IWC in 1982 (Rep. int.
Whal. Commn 33: 29, 40) included a minimum population
level below which no whaling could be allowed. This
population level had not yet been defined, but it was felt
that the answers to the two critical questions posed above
for right whales were very relevant in this regard.

3. APPOINTMENT OF RAPPORTEUR
Reeves agreed to act as rapporteur.

4. ADOPTION OF AGENDA

The agenda as revised and adopted is given as Appen-
dix 2.

5. REVIEW OF DOCUMENTS AND AVAILABLE
DATA

A list of the documents presented to the meeting is given
as Appendix 3.

Mitchell suggested that the series of papers and charts
on whale distribution by Bolau (1885 — North Atlantic;
1892 — Indian Ocean; 1895 - Pacific Ocean) would be
useful in interpreting right whale distribution and stock
identity, but he could make available to the workshop
only the North Pacific chart.

Kugler (see Appendix 4) reported that the long
abstracts of all the logbooks and journals (more than
1,000) used in the preparation of Maury’s (1852) charts
are available in the National Archives, Washington, DC.
Thus, many of the questions pertaining to Maury’s charts
can be resolved. Kugler estimated that about 759, of the
original manuscripts represented in this collection of
‘abbreviated logbooks’ do not survive.

Winn referred to the handwritten compilations
(extracted from logbooks and journals) used by
Townsend (1935) in plotting nineteenth-century Yankee
catches. It was agreed that these valuable documents,
only a portion of which is known to be extant, would be
of considerable value in clarifying the dates and positions

of catches and that they should therefore be made more
widely available.

Dawbin pointed out that a revised and expanded index
to the Pacific Manuscripts Bureau Collection, including
some 3,800 American whaling logbooks, is due to become
available late in 1983.

6. DISTRIBUTION AND SPECIES/STOCK
IDENTITY

The questions of how many species of right whales should
be recognized and what nomenclature to use for them
were referred to W. E. Schevill (Appendix 5).

While recognising the distinction between bowheads
(Balaena) and right whales (Eubalaena), the workshop
recommended that the morphological distinctions bet-
ween E. glacialis and E. australis be further examined. A
table was prepared (Appendix 6) listing places where
skulls and other hard parts of balaenids are available
for examination. Blood grouping, karyology, and other
analysis of soft tissues should also be carried out to the
extent possible, given the obvious limits to the availability
of specimen material.

Because of geographical barriers, differences in timing
of northern and southern breeding seasons and’ an
apparent discontinuity in distribution across the Equator,
there appears to be no significant mixing between North
Atlantic, North Pacific and Southern Ocean populations
of right whales. The few records near the Equator (e.g.
off Gabon — Budker, 1952) cannot be attributed to either
Northern or Southern Hemisphere stocks.

The following discussions of stock identity were
organized by ocean basin (Fig. 1).

6.1. North Atlantic

The distribution of right whales in the western North
Atlantic is generally in coastal waters from Florida to
southeast Labrador. There are a few recent records
(SC/35/RW17) and some historical evidence
(SC/35/RW23) of right whales in the Gulf of Mexico. One
sighting of a pair of animals involved in courtship
behaviour at Bermuda in mid-April 1970 (Payne, pers.
comm.) is of interest.

Right whales were a major target of the early Basque
fishery in the Strait of Belle Isle region (SC/35/RW1;
SC/35/RW13; SC/35/RW11), but much of the evidence
involves problems of distinguishing records of E. glacialis
from those of Balaena mysticetus. Similar problems apply
to summer records along the Labrador coast, north to the
mouth of Davis Strait (SC/35/RW23). Right whales were
hunted east of the Grand Bank and possibly in an area
charted by Maury (1853) in mid-ocean. Calving grounds
appear to be along the southeast US coast (SC/35/RW17;
SC/35/RW29) and near Cape Cod (SC/35/RW27).

Right whales were formerly hunted during summer in
an area east of Cape Farewell centred at 60-62°N,
33-35°W, around the coasts of Iceland, off North Cape,
and off the British Isles (SC/35/RW8; SC/35/RW1;
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SC/35/RW13; SC/35/RW23). The Bay of Biscay was an
important winter ground (SC/35/RW1) and right whales
were hunted off the northwest coast of Africa in an area
centred at Cintra Bay (23°N, 16° 15 W) (SC/35/RW23).
Calving grounds were probably in these last two areas.

Three hypotheses concerning stock identity were
presented and discussed (SC/35/RW23). However, the
only direct evidence of movements by individuals
pertains to the Gulf of Maine and Scotian Shelf areas
(SC/35/RW15; SC/35/RW29), which represent a small
proportion of the species’ range. The indirect evidence
(e.g. exploitation patterns and trends, hiatuses in
distribution, and inferences from timing of arrival on
various grounds), while inconclusive, suggests there are
at least separate eastern and western North Atlantic
stocks. By analogy with the proposal by Payne
(SC/35/RW21) for Southern Hemisphere populations
that perhaps right whales do not migrate long distances
and thus can be separated into relatively small stock units,
Braham suggested there may be several such stock units
on either side of the North Atlantic. Observations off
Cape Cod in winter might help elucidate the migrations
off eastern North America. The statement in SC/35/RW1
that the Spanish Basques abandoned the Grand Bay
(Strait of Belle Isle) fishery because of a dramatic decline
in the availability of whales by 1610-20, or well before
the colonial right whale fishery began in the eastern USA,
is taken to suggest a discontinuity between the whales
hunted in the two areas. To facilitate further research
pertaining to stock identity in the North Atlantic,
Aguilar, Du Pasquier and Cumbaa compiled a table
showing important dates or periods in the activities of the
Basque whalers (Appendix 7).

The workshop participants provisionally agreed to
divide the North Atlantic, for statistical purposes, into
eastern and western sectors and to treat the 60-62°N,
33-35° W area separately. Some of the unspecified catches
by the Basques, French and others during early years
have been assigned to a fourth grouping — ‘northern
areas’ — because of a possible confusion with bowheads.

6.2 North Pacific

Due to a lack of expertise among participants regarding
North Pacific and especially Northwest Pacific right
whale catch history, Richard Kugler and David
Henderson of the New Bedford Whaling Museum
were asked to make presentations and answer ques-
tions. Henderson was nearing completion of a major
study of the nineteenth-century whale fishery in the
Sea of Okhotsk. Kugler’s report 1s summarized in
Appendix 4.

Right whale distribution in the North Pacific east of
180° and south of 50° N was reviewed in SC/35/RW26
and SC/35/RW6. The main former summer whaling
ground for right whales on the east side was in the Gulf of
Alaska (50-58° N, 140-152° W). Right whales have been
caught or sighted during winter and early spring
(February—April) along the west coast of North America
as far south as Baja California. There is only one record
for Hawaii (Rountree et al., 1980). The few records along
the west coast south of Canada suggest that this is not
now, nor was during the last 150 years the site of major
winter concentrations of right whales.

The Maury(1852)chartsshowacontinuousdistribution
across the North Pacific north of 35°N, calling into

question stock separation in the North Pacific. They show
a high concentration of right whales along the 180° line
between 35°N and the Aleutian Islands, a region for
which Townsend shows little evidence of their presence.

Klumov (1962) replotted some northwest Pacific right
whale kills mapped by Townsend (1935) and sightings of
a few right whales observed between 1951 and 1957. He
‘supposed’, on the basis of these data, that there were two
‘herds’ with separate wintering grounds (west and
southwest as versus south and southeast of Japan) but
with partly overlapping summer feeding grounds (one
occurring exclusively in the Okhotsk Sea). He took
differing response to exploitation as evidence of separate
‘herd’ identity, the Okhotsk herd having been nearly
extirpated. However the Committee noted that adequate
quantitative data were not available to support Klumov’s
reasoning and that winter calving grounds have not been
identified for two such ‘herds’.

Although no evidence of coastal calving grounds could
be identified, workshop participants were reluctant to
speculate that right whales calve in pelagic rather than
coastal waters of the North Pacific. Such behaviour
would be contrary to what appears to be true in all other
oceans, although it cannot be certain that all calving in
the Southern Hemisphere and North Atlantic takes place
near shore. The possibility that inshore waters of the
Pacific Northwest (of North America) may have served
as calving grounds cannot be dismissed. Large numbers
of nearly weaned calves were taken on the Kodiak
Ground, but this was in summer (Bowles, 1845). All of
the February and March sightings of right whales shown
in Maury’s (1852) charts are far offshore, while
Townsend’s (1935) show some catches in February and
March in Formosa Strait and the East China Sea. Right
whales were hunted from December to March along the
south and west coasts of Japan (Omura, 1958), and
around the Bonin Islands in February (Rowntree ez al.,
1980).

Mitchell suggested that the timing of exploitation of
humpback (Townsend, 1935, chart D) and gray whales
along the California, Baja California and mainland
Mexico coasts comprises evidence that right whales were
not abundant and did not calve in bays from San
Francisco Bay south to 20° N and the Mexican coast. The
Northwest (Kodiak) Ground population supported a
peak fishery in 1845-46, when the winter gray whale (and
humpback) coastal and lagoon fishery began. The
‘Kodiak’ population persisted after 1856 as a minor
fishery for approximately one or two more decades; if
that population migrated coastwise south of San
Francisco Bay, then the gray and humpback whalers
would have preferentially taken the commercially more
desirable right whales and their calves.

It was felt that, as for the North Atlantic, it would be
convenient to consider the right whale populations on the
east and west sides of the North Pacific as separate stock
units for statistical purposes. However, in the absence of
direct evidence, no conclusion can be reached concerning
the identity of different biological populations. It was
noted that the Japanese and Russian sightings and effort
data for the North Pacific are difficult to use in their
present, published form. The workshop recommends that
these data be made available in original form for closer
analysis, or at least that effort be made available on a
monthly basis for 5° squares, and the latitude, longitude
and date be made available for each sighting, including
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sightings by catcher boats since 1969. The workshop also
recommends that historical catch and archaeological data
for the North Pacific be examined for evidence of calving
grounds.

6.3 South Pacific/Indian Ocean

The information available on right whale distribution off
the Chilean coast (mainly the Townsend and Maury
charts; SC/35/RW19; SC/35/RW21) indicates that the
population there is disjunct from that near New Zealand
and from those along the east coast of South America.
Such an interpretation is based mainly on an apparent
hiatus in distribution between ca 130° W and 90° W which
might, however, be influenced to some extent by sighting
or catch effort. The workshop provisionally recognized a
separate Chilean stock of right whales.

Dawbin urged that, for the present, the right whale
population found near the Campbell and Auckland
Islands groups be treated as distinct from others, on the
grounds that it has a separate catch history from the New
Zealand stock. Dawbin referred to shore whalers at
Campbell Island making peak catches from mid-May to
the end of September, which corresponds with the
breeding season. The timing in appearance of animals at
Campbell Island overlaps considerably with that of the
more northerly grounds near New Zealand. It may be
useful to consider this stock as an analogue to others
centred on small mid-ocean island groups (e.g. Tristan da
Cunha).

Dawbin proposed that the whales found near New
Zealand and the Kermadecs be considered one stock unit,
based on a compatible seasonality of occurrence between
the two areas and the discontinuity in catches between
them and the Australia/Tasmania region. Calves are
found in bays along the New Zealand coast, especially
either side of Cook Strait.

It was agreed to group the whales occurring in coastal
waters of Tasmania, Victoria, eastern Australia, New
South Wales and South Australia into a single stock unit
(Southeast Australia Stock) with calving taking place in
coastal embayments and with summer movements
offshore. There is no discontinuity in distribution or catch
records to suggest a partitioning of stocks between this
region and the coast of western Australia (the coast of
New Holland Ground), but it was considered useful to
adopt 135°W as an arbitrary boundary for statistical
purposes and to score catch records separately for areas
east and west of this line.

Bannister proposed a westward limit of 90°E in the
Indian Ocean for the ‘Southwest Australian Stock’
(based on Townsend and Maury).

The only available approach to identifying stocks in the
central and western Indian Ocean was by reference to the
Townsend and Maury charts. Although no information
was available on calving grounds, catches were concen-
trated near sub-Antarctic island groups. Three statistical
areas (provisional stocks) were identified on the basis of
catch records plotted by Townsend: (1) Crozet, (2)
Kerguelen (summer), and (3) Amsterdam/St Paul/Central
Indian Ocean (late spring). Participants agreed that
populations concentrated around these islands probably
are not connected to Delagoa Bay and other known
calving areas, but logbooks and other sources should be

examined to determine the seasonality and age and sex
composition of the catches on these grounds.

6.4 South Atlantic

Lack of matches in callosity patterns between samples of
right whales off South Africa and off eastern South
America is taken as evidence that there are separate
stocks on either side of the South Atlantic (SC/35/RW21).
Best did not agree with Payne’s proposal to separate
South African right whales into two separate stocks, with
the dividing line at ca 20° E. He (Best) felt that although
Townsend’s plotted catches may support an argument for
splitting them, there is at present a generally continuous
string of calving bays linking the populations on the east
and west sides of the Cape of Good Hope. However, for
statistical purposes, it was agreed to divide catches at
20° E longitude, possibly corresponding to Townsend’s
(1935) distinction between Indian and South Atlantic
oceans.

The well-documented offshore whaling grounds in the
South Atlantic present interpretive problems. Best
believes Tristan is a separate calving area, but this means
catches between there and South Africa can be attributed
to either a Tristan or a South African stock. Payne
considered the Tristan and Pigeon grounds (i.e. 10-30° W)
to involve the same stock. In Payne’s view, the Falklands
Ground is associated with the calving grounds along and
south of Peninsula Valdes, and the animals on False and
Brazil banks calve along the Brazil coast (SC/35/RW21)
where females and calves have been caught in recent years
(SC/35/RW20). However, Bastida reported that two right
whales (one a male) identified at Peninsula Valdes have
been resighted off Mar del Plata (38° 57’ S) (Bastida and
Bastida, in press), suggesting that females missing in a
2-year period from Peninsula Valdes may be found
farther north along the South American coast. It was
noted that the hypothesis of one stock along the South
American east coast (Bastida) is based on biological
evidence while the alternate hypothesis that there is more
than one stock (Payne) is based on analysis of
Townsend’s historical catch data. The lack of recent
sightings along the coast south of Peninsula Valdes
suggests that whales in Subpopulation 1 are depleted
(SC/35/RW21).

Mitchell emphasized that plotted concentrations of
whale kills on the Townsend (1935) charts give
information on seasonal whale occurrence but that other
biological data, and tagging or comparable evidence, are
necessary to demonstrate genetic relationships between
and within groupings. Two or more biological populations
might be represented on some Townsend whaling
‘grounds’ where records occur throughout the year.

Mitchell and Martin expressed concern about over-
reliance upon the Maury (1851, 1852, 1853), Townsend
(1931, 1935), and Clark (1887) charts as sources of
information on whale distribution. These charts are
useful for addressing such large-scale matters as catch
areas and effort, but finer-scale questions relating to
population or stock identity require that documentary
sources be examined directly. Whenever the charts alone
are used, it is important to bear in mind possible biases
in the data.
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7. HISTORICAL CATCHES BY AREA OR STOCK*

A table of known and estimated catches of right whales,
by area, was compiled by Du Pasquier (Appendix 7). For
most areas, the reconstruction of catch history is
incomplete. This is particularly true of the North
Atlantic, where the highest catches occurred before 1800.
Even for the North Atlantic, however, it is of interest to
note that high catches by the Basques and the collapse
of their Newfoundland/Grand Bay fishery preceded the
colonial shore fisheries along the US coast.

Estimated total catches for other oceans, based as they
are on catch histories with more nearly complete
documentation, are: 38,000-39,000 in the South Atlantic
from 1785 to 1939; 12,000-13,000 in the Indian Ocean
from 1830 to 1939; 38,000-39,000 in the South Pacific
from 1815 to 1969; and 15,000-16,000 in the North
Pacific from 1840 to 1969. These figures do not include
an adjustment to account for hunting loss. The workshop
wishes to call attention to the fact that for some areas and
periods, the cumulative catch figures are greatly
underestimated. For example, shore-based catches along
the US coast north and south of Long Island have not
been listed. Also, the catches made by the large number
of British vessels that cleared for the southern whale
fishery from 1776 to 1843 are not included.

7.1 Struck and lost rates, associated mortality

All fisheries for right whales in which pre-modern
whaling technology was used involved a substantial
amount of hunting loss. Thus, data on secured catch must
be corrected to account for whales killed or mortally
wounded but not processed or reported in the catch
statistics. The following categories of struck whales were
identified:
(1) struck, killed and processed;
(2) struck but escaped (and presumably survived);
(3) struck but escaped, moribund,
(a) lanced and/or spouting blood,
(b) whaling gear attached;
(4) struck, killed, but not processed,
(a) recovered later as a drift whale or stinker,
(b) not recovered (due to sinking, rough seas, etc.).
There are significant differences in loss rates by whaling
area, time period and technology in use. These should be
recognised in any reconstruction of catch history. Efforts
to quantify loss rates in fisheries for other large whales
have been published by Bannister et al. (1981), Mitchell
(1983) and Mitchell and Reeves (1983). Some new data
on mortality factors in right whale fisheries were
presented at the workshop (Appendix 8). Losses seem to
have been higher on the open seas than they were in bay
whaling. An average mortality factor, pertaining to
fisheries in which hand harpoons and lances (non-
explosive) were used, would be between 1.2 and 1.5.

* Provisional figures estimated by Best (Appendix 12) and used at the
meeting and hence in the report have been extensively re-worked since
the meeting (see the explanatory note to Appendix 12). Total figures
used here should thus be interpreted with caution as the final revised
values are not yet available and thus we cannot adjust the values
accordingly for this report.

8. BIOLOGICAL PARAMETERS (FOR
NORTHERN AND SOUTHERN RIGHT WHALES)

8.1 Age and growth

An age-length curve for ages 0-10 years (with wide
confidence intervals) is available for the Argentine
population, developed using data on known-length
individuals and allometry equations (Whitehead and
Payne, 1981). Mean length at birth is 5.5 m. This figure
is lower than published estimates of 6 m for animals off
South Africa (Best, 1981) and in the North Pacific
(Ohsumi, 1981). An estimate of 4.5m for mean birth
length in the North Atlantic (SC/35/RW17), based on
measurements of three stranded specimens, could be
biased downward because stranded neonates are not
necessarily representative of a healthy newborn popula-
tion. (This should be tested by comparing lengths of
stranded calves in Argentina and elsewhere with those of
living calves.) Two calves, believed to have been seen
within two weeks of being born in Cape Cod waters, were
estimated to be 6 m long or slightly less (SC/35/RW27).

Calves of the year observed in the Bay of Fundy in
summer are 6.1-7.3 m long and are believed to be 3-8
months old (S. Kraus, pers. comm.), assuming that birth
occurs mainly in the period December-April
(SC/35/RW17; SC/35/RW27; SC/35/RW29). A second
size-class of whales in the Bay of Fundy consists of
animals 8.5-9.8 m long which are thought to be in their
second year. However, in judging the relative age of
animals in this size range, it is necessary to use
behavioural and other clues in addition to body lengths.
There appears to be no distinct mode in length of animals
one year or older that can be used to estimate relative
age, although a ‘juvenile’ or ‘ subadult’ class is sometimes
used in behavioural studies (e.g. SC/35/RW21).

Maximum reported lengths of female specimens, by
area, are:
Southern Hemisphere: 53.7 ft (16.5m) (SC/35/RWS,
Table 4) or 15.6 m (Whitehead and Payne, 1981, Table
3-3);
North Atlantic: 59 ft (18 m) (Thompson, 1928, p. 7;
probably measured along body contour) or 16.5m
(Andrews, 1908);
North Pacific: 18.3 m (Klumov, 1962).

Maximum reported lengths for males are:
Southern Hemisphere: 15.2 m (Lonnberg, 1906);
North Atlantic: 12.9 m (Allen, 1916);
North Pacific: 16.4m (Omura et al., 1969) or 17.1 m
(Klumov, 1962).

North Pacific right whales are consistently larger than
those in other oceans.

8.2 Mortality rates

An estimate of natural mortality for sexually mature right
whales in the Argentine population is 44109,
(SC/35/RW28). This estimate is within the range of those
for other mysticetes of recruited age but near the lower
end of that range (SC/35/RW7, Table 1). It should be
possible to derive a more rigorous estimate of natural
mortality using resight data collected over a long period
of time for the Argentine population. To estimate infant
mortality, it is important to count and estimate sizes of
stranded calves at the breeding grounds and to estimate
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Table 1

Data on calves and non-calves in the Bay of Fundy and near Browns
Bank. Except for the 46 animals seen on Browns Bank in 1980 (Winn,
1982), figures represent number of individuals identified during the
entire summer season. See Kraus and Prescott (1983) for details.
Information on calves of the year is from SC/35/RW22. In 1982 an
additional (6th calf was seen but it was impossible to judge whether it
was a first- or second-year animal.

Non-calves
Year Calves of year Bay of Fundy Browns Bank % calves
1980 4 22 46 5.9
1981 5 56 16 6.9
1982 5 64 45 4.4

the total numbers and average residence times of cows
and calves on these grounds. There are a few records of
stranded neonates, possibly premature, in South Africa
(Best, pers. comm.), in the southeast USA (SC/35/RW17)
and in the Peninsula Valdes region (R.Payne, pers.
comm.). R. Bastida (pers. comm.) reported strandings in
Golfo San Jose and Golfo Nuevo but none along the
eastern outer coast of Peninsula Valdes: 1981 (2 calves,
one adult) and 1982 (3 calves, one adult) (Appendix 9).

8.3 Reproductive parameters
8.3.1 Age at sexual maturity

The smallest measured cow with a calf in the Argentine
population was 12.4 m long, and the estimated mean
length at sexual maturity (defined as first calving) is
12.5-13 m (Whitehead and Payne, 1981). Estimates of
length at sexual maturity in females — 13-15.5 m —and
males — 14-15 m — were made by Klumov (1962) and
Omura et al. (1969) (summarised in (SC/35/RW7)).

The age of female southern right whales at sexual
maturity is estimated as 2.5-6 years from Whitehead and
Payne’s (1981) growth curve. There is, however, a
discrepancy between this theoretical range and the fact
that during eight years of study, no identified first-year
calf at Peninsula Valdes has been observed to mature and
give birth to a calf of its own (SC/35/RW21; Appendix
10). Thus the estimate by Whitehead and Payne may be
too low for this population.

No information was available on age at sexual
maturity in males.

8.3.2 Pregnancy rate

Payne’s data from Argentina indicate the majority of
adult females give birth every third year (SC/35/RW21),
the average calving interval being 3.26 years
(SC/35/RW6). Rowntree (pers comm.) reported that the
apparent tendency of females with calves to remain close
to shore for weeks at a time makes it unlikely that a female
with a calf would be missed in the Peninsula Valdes study
area. However the possibility cannot be discounted that
some females in Payne’s sample calved elsewhere,
aborted or lost calves from predation or perinatal
complications in years when they were seen without a calf.

One identified cow from the western North Atlantic is
known to have had a 3-year calving interval on one
occasion (SC/35/RW27). This is the only direct biological
evidence of the length of the calving interval outside
Argentina.

Payne attempted to apply a 3-year calving interval (and

an associated 3-year cycle of visitation by mature females
to inshore calving grounds) to sightings data and catch
data in other areas. Best’s sightings data from South
Africa (SC/35/RW4) were interpreted by Payne to
suggest medium abundance in Year I, low abundance in
Year 2 and high abundance in Year 3 during each
successive 3-year cycle (SC/35/RW21). Best and Payne
cautioned against using Best’s sightings data to demons-
trate such periodicity in occurrence without rigorous
statistical testing to account for random year-to-year
variability (e.g. Cole, 1954).

Payne pointed out that catch data from bay whaling
could be used as corroborative, albeit indirect, evidence
of a 3-year cycle. If whaling effort were intensive and
consistent for a series of years ii a particular calving bay,
then one could expect relatively high catches during the
first three years, as the three subpopulations of adult
females successively entered the bay to calve, followed by
an abrupt decline in catches during the 4th, 5th, and 6th
years, reflecting depletion of the three subpopulations.
Dawbin presented some catch (but no effort) data
demonstrating such a pattern for some bays in New
Zealand, but there were also other bays for which the
catches showed no such trend (SC/35/RW12).

8.3.3 Possible changes over time

There are no data available which demonstrate a change
in reproduction parameters over time.

8.3.4 Gross anrual reproductive rate

Gross Annual Reproductive Rate (GARR) is the total
number of first-year calves as a proportion of the entire
population. Kraus tabulated three years of sightings data
from the Bay of Fundy and Browns Bank in summer
(Table 1). If it is assumed that this sample of sighted
individuals is an unbiased sample of the population as a
whole, then the mean percentage of calves is 5.7.
However, there are several problems with the above
assumption. The calf count does not include calves that
died before reaching the summer feeding grounds
(SC/35/RW17) or that did not summer in one of the two
areas surveyed. Also, right whale populations are
apparently segregated in summer. From July to October
in each year from 1980 to 1982, only one of 15 identified
cow/calf pairs was observed outside the Bay of Fundy
that did not later appear in the bay. Calves were not
reported in right whale sightings made on the Scotian
Shelf by the Blandford, Nova Scotia whalers, although
this may have been an artifact of data collection
procedures (SC/35/RW18). The Basque fishery in the Bay
of Biscay in winter included about 309, calves
(SC/35/RW1).

Bannister noted that of 406 right whales caught on the
Coast of New Holland Ground in summer, only one
cow/calf pair was reported, whereas 509/ of bay whaling
catches were cow/calf pairs (see Appendix 11). The high
proportion of mature females observed in the inshore
Argentine population suggests that mature males are
under-rgpresented inshore (SC/35/RW28). This evident
population segregation would tend to bias estimates of
calf percentages in only partial surveys of the population.

Segregation of this nature means that sex ratios in the
adul.t population are difficult to estimate. The sex ratio
at birth is believed to be roughly equal (7 males and 6
females amongst identified calves in Argentina — Payne,
pers. comm.).
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Payne was encouraged to analyse his data in a way that
would permit an estimate of calves as a percentage of the
entire population. Mitchell suggested an approach for
such an analysis by taking the cumulative total of calves
from three year-classes as a percentage of total non-calf
females observed and estimated to be present in those
three year-classes and an equal number of males:

N

[4
[Npz+Ng, J+ Ny
where:

N, = number of calves in year-classes 1, 2, 3;

N, =number of females, seen as cows with calves, in
year-classes 1, 2, 3;

Np, =number of immature and mature females in
non-cow/calf population, derived from a com-
bination of behavioural evidence, observations
of genital slits, photo-identifications and occur-
rence as in a cow/calf pair in other years;

N,, = number of males in entire biological population,
estimated as equal to [Np,+ Np,].

Lack of time prevented such calculations being done at
this meeting.

In the absence of unbiased empirical evidence for
GARR, the group asked Breiwick to attempt to calculate
a theoretical GARR, using the following assumptions
about right whales:

(1) mean calving interval of 3.2 years (crude birth rate

of 0.31);
(2) age at female sexual maturity of 10 years (first
parturition at age 11);

(3) survival rate (for sexually mature animals) of 0.96;

(4) equal sex ratio.

Juvenile survival can be calculated for a stable
population from the following balance equation:

=9%-<alves of non-calf population,

1bs 251 —(s/A)¥~" "1 = A™(A —35),

where b = crude birth rate (reciprocal of calving interval)
s, = juvenile survival rate, s = adult survival rate, A =
eigenvalue or ‘population multiplier’, @ = number of
years for which s, applies, m = age at sexual matunty
and w = maximum age (taken as 50 years). Given the
above parameters, the expected proportion of mature
animals in a stable population (p) can be calculated (see
Breiwick, Eberhardt and Braham, 1984) and the gross
annual reproduction rate:

GARR = (1)bp.

Juvenile survival rates calculated from the above balance
equation, the proportion of mature animals in the
population, and GARR are shown in Table 2 for several
values of A, m and a.

GARR was calculated for a stable population using
mean calving intervals of 3.2 and 2.5 years. In both cases,
a stationary population resulted in first-year survival
rates that were unrealistically low when a = 1 was used
in the balance equation. The workshop agreed to use the
range of GARR values between 0.07 and 0.09 for
extrapolations to the total population. The reason for this
was that, on the basis of empirical evidence from
Peninsula Valdes, an age at sexual maturity greater than
six years and first-year survival rates of 0.732 or greater
(Appendix 10) were thought to be more realistic.

There is a discrepancy between the model’s results and
observed trends in abundance from surveys (see Section

Table 2

Calculation of GARR (for definition of symbols see text). An
asterisk denotes an estimated survival rate greater than one.

a=1 a=m
b A m So p GARR So p GARR

1/3.2 1.00 10 0.46 0.59 0.091 0.89 0.51 0.079
8 0.42 0.64 0.100 0.87 0.56 0.087

6 0.33 0.70 0.109 0.82 0.63 0.097

1.05 10 * 0.99 0.46 0,071

8 * 0.98 0.51 0.080

6 0.96 0,58 0.090 0.9 0.58 0.090

1/2.5 1.00 10 0.36 0.57 0.114 0.87 0.47 0.093
8 0.32 0.63 0.125 0.8 0.52 0.104

6 0.29 0.68 0.136 0.79 0,58 0.117

1.05 10 * 0.97 0.42 0,084

8 0.90 0.48 0.0% 0.95 0.47 0.095

6 0.75 0.57 0.114 0.92 0.5 0.109

9). The results from the model indicate unrealistically
high survival rates of juveniles to get a 59, rate of
increase. This could mean that the estimated recovery
rates in SC/35/RW4 and SC/35/RW28 are too high or
that some of the values for the biological parameters used
in calculating GARR are incorrect. The estimated rate of
increase off Argentina does have wide confidence limits
which include 0, whereas the estimated rate off South
Africa has narrower confidence limits. Possible biases in
the South African data include: (1) increased efficiency
in detecting whales over time, (2) increased circling time
in more recent surveys and (3) immigration from outside
the surveyed area (although less likely).

Because of its importance in directly estimating
GARR, the question of the duration and peak of the
calving season was considered. Payne stated that calves
are born in the waters of Peninsula Valdes between late
July and mid-November. The peak incidence of calves off
Australia is in August-September (SC/35/RW3). Best
(1981) estimated the mean birth date to be in mid-August
off South Africa, assuming a mean length at birth of
6.1 m; calving was estimated to be completed by the end
of November. Neonates (including stranded calves,
possibly premature) have been reported off eastern North
America from 30 December through 6 April
(SC/35/RW17; SC/35/RW27).

The assumed gestation period of 12 months for right
whales is based on little data and on analogy with other
mysticetes. Payne stressed that the timing of observations
of courtship behaviour is difficult to reconcile with a
12-month gestation period.

9. TRENDS IN SIGHTINGS DATA
9.1 North Atlantic

It was agreed that the sightings data from the east coast
of North America show no trend in abundance that can
be considered unrelated to observational effort.
SC/35/RW27 pointed out an interesting but inconclusive
comparison between present and historic populations off
Cape Cod. There is no information on trends in sightings
in other parts of the North Atlantic.

9.2 North Pacific

No trends unrelated to effort were noted for the available
sightings from the North Pacific.
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9.3 South Atlantic

Sightings from annual systematic aerial surveys of the
South African coast show a positive trend in number of
whales sighted and number of calves sighted from 1971
to 1982 (SC/35/RW4). Because cow-calf pairs are
considered to have higher sightability than unaccompan-
ied adults, the observed annual rate of increase in calves
(7.3+1.3%) is believed to be the more reliable estimate
of the true rate of increase. Kraus pointed out that in the
Bay of Fundy in summer, cow-calf pairs appear to be less
easy to detect than other whales because of their more
consistent response to aircraft.

Bastida and Bastida (in press) reported an apparent
increase in the number of incidental sightings made from
shore in northern Argentina and Uruguay, but this may
be an artifact of increased observational effort. Based on
mark-recapture techniques using resightings of known
individuals, the rate of increase for the Argentine
population (‘Subpopulation 2° — SC/35/RW21) was
estimated as 6.8%, with 95% confidence limits of
0-13.69% (SC/35/RW28).

9.4 South Pacific/Indian Ocean

Incidental sightings off Australia (SC/35/RW3) show an
increase, particularly since 1975, but effort cannot be
standardized. Aerial survey results from the south coast
of western Australia (SC/35/RW3) seem to indicate an
overall increase since 1976. However, a statistically
significant increase is only obtained (at the 5%, not the
1% level), when all the data points are included, giving
an annual rate of increase of 38.69/. Omitting those
points for which only one month’s data are available
(1976, 1977, 1981) gives a rate of increase of 12.79,, but
it 1s not significant at the 59/ level.

There has been an apparent increase in sightings off
New Zealand and the Auckland Islands, but the
nonsystematic nature of the effort prevents any definite
conclusion about trends in stock size (SC/35/RW10).

No information was available for the central Indian
Ocean.

Japanese sightings data from the Southern Hemisphere,
while providing interesting information on summer
distribution (SC/35/RW19), do not provide definite
evidence of any trends in abundance.

9.5 General

There was discussion concerning the degree to which
apparent rates of increase in South Africa and Argentina
are feasible, given the known or assumed biological
parameters for right whales (Agenda Item 8, above). It
was suggested that either natural mortality of juveniles is
unexpectedly low, age at sexual maturity for females is
substantially less than 10 years and/or there is a
significant amount of immigration occurring in areas
being surveyed.

10. POPULATION MODELS

Because catch histories for right whale populations are
generally incomplete, it was agreed that the most useful
approach to modelling would consist of extrapolation
backward from estimates of present population size to

obtain estimates of population size at the time€ _Of
protection. Since estimates of present population S1Z€
were to play a key role, the various methods available for
estimating right whale numbers are discussed below.

The Seber-Jolly method of mark-recapture was used
in Argentina (SC/35/RW28). In this method, marking
consisted of photo-documentation, and capture of
resighting (and photo-documenting) known individuals
(Payne et al., 1981). It was suggested that a standard
Seber—Jolly table showing the number of animals marked
and recaptured during each sampling period be included
in SC/35/RW28. This mark-recapture method depends
critically on the accuracy and efficiency of re-identification
techniques. Some northwest Atlantic workers felt that
movements of cyamids may modify the features used for
identification, especially when aerial photographs are
used. Payne noted that cyamid movements may be
seasonal (Payne et al., 1981). The workshop agreed that
the value of this technique was dependent on good-quality
photographs.

A second method is to extrapolate from calf counts, on
the assumption that calves comprise a certain percentage
of the population. It is assumed that aerial surveys are
efficient at counting calves and that it is possible to
distinguish first-year from second-year calves. Population
segregation could clearly bias results from this method if
surveys did not cover all areas where calves were present.
Also, surveys made before the calving season is complete
would cause a downward bias in estimates. The accuracy
of this method can be tested at Peninsula Valdes, where
independent estimates have been made using other
methods. A special problem must be borne in mind for
data from the western North Atlantic, where the
sampling period for calf totals occurs in summer, i.e.
approximately 4-6 months after the peak of calving.
Therefore, it can be assumed that half of the first-year
mortality has already occurred by the time the calf counts
are made.

Extrapolations from calf counts depend on the value
of GARR discussed above (Agenda Item 8.3.4). A
question was raised as to whether the figure of 32.49,
mature females in the population reported for Peninsula
Valdes in SC/35/RW28 is valid, considering that it
contradicts the proportions of the whole population given
by theoretical calculations. The figure of 32.4%, may be
too high because many males remain offshore and do not
occur in the sampled portion of the population. Payne
indicated that there may be a large absenteeism of males
in the Peninsula Valdes coastal sample. On the other
hand, if mean age at sexual maturity of females is much
less than 10 years, then the proportion of mature females
given by the theoretical model may be too low. Breiwick
stated that the model used is relatively sensitive to age at
sexual maturity of females. The workshop felt that
Payne’s data on calves reidentified for a long series of
years give no indication that mean age at sexual maturity
is much less than 10 years (Appendix 10).

Total counts of individuals that have been identified
with photo-documentation techniques provide another
means of estimating minimum population size. Although
this approach is being used in several areas, the most
complete record at present is for Peninsula Valdes, where
data are available from 1971 to 1981 (SC/35/RW21).
Pay_ne noted that identified individuals which have died
during the interim need to be subtracted from the total.

Investigators in various areas have made one-day
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counts which provide minimum estimates of population
size. Although very conservative, such estimates are of
\{ah.le in demonstrating when estimates (or confidence
limits) resulting from other methods are unrealistically
low. It was noted that the assumption of 3 kts'to be the
mean swimming speed of right whales on their feeding
grounds, as used in SC/35/RW18 to eliminate possible
duplicate sightings in one-day counts, may not be
acceptable. Single right whales may swim at speeds as
high as 6-10 kts (SC/35/RW18, 21).

Line-transect techniques were used by CETAP to
estimate the western North Atlantic right whale
population (Scott and Gilbert, 1982; Winn, 1982). There
is probably a downward bias in some estimates from
aerial surveys because a key assumption —that the
probability of detecting animals on the tracklineis 1 — may
be violated because animals may be submerged. It was
noted that CETAP estimates were corrected to account
for animals below the surface and unavailable to be
sighted, using dive and surface times measured at the
same season and in the same area as the surveys.
However, the workshop felt that the assumption that all
whales at the surface and on the trackline were seen may
not necessarily hold true.

11. ESTIMATES OF INITIAL AND PRESENT
POPULATION SIZES

Because the catch histories for most areas are incomplete,
no attempt was made to estimate initial population sizes.
However, for all areas where we have evidence of trends
in abundance, the populations of right whales appear to
be greatly depleted from what they were in historic times.
As an example, at least 17,400 right whales were taken

in the South Atlantic during the 10-year period
1830-1839 (Appendix 7). If this were taken to indicate an
initial population of at least 17,000 whales, then the
combined best estimates of present population size off
South America and South Africa would be a small
fraction of initial. For the Indian Ocean, approximately
9,000 right whales were taken between 1835 and 1844 by
US pelagic vessels alone, which represents 729, of the
estimated catch by these vessels between 1830 and 1939
(Appendix 7). A rapid rise to a peak catch from the
Southeast Australian/New Zealand stock of more than
3,500 whales in 1841 was followed by a rapid decline
thereafter (SC/35/RW12). Detailed historical studies are
needed to develop more useful estimates of initial
population size.

Estimates of present population size, by area, are given
in Table 3. Methods used to obtain these estimates are
described under Item 10. It should be noted that the
population estimates in Table 2 do not necessarily
represent all of the world’s right whales. Populations may
remain undiscovered in remote areas, and for such areas
as Tristan da Cunha where right whales are known to
be present, no current population estimates are available.
In other areas, the estimates given are obviously
minimum figures, as they are based on maximum one-day
counts.

In the case of the Argentine coastal stock, for which
three different methods of estimation are available,
agreement between them is good. Discrepancies were
found between estimates for the western North Atlantic
using different estimation methods. The workshop gave
special attention to the extrapolations from GARR which
did not agree with direct estimates based on empirical
data. Possible reasons why the two types of estimate, one
based on field observations and the other on theoretical

Table 3

Estimates of current population size for right whales. Line-transect values are for 959 confidence limits. The GARR extrapolation method is discussed
in the text. Notes: * = pers. comm.; ! 131 estimated as seen in one year (SC/35/RW27); 2 from incidental sightings.

Total Modified Jolly
Maxdimum identified line- Seber mark- GARR extrapolation
Area (year) l-day count individuals transect recapture Calves Population Sources

Northeast Atlantic 1 - - - - - SC/35/RW8
Northwest Atlantic

Nova Scotia to Cape Hatteras (1979-81) - 85 380 + 688 - - - Winn, 1982

493 + 1100

Cape Cod Area (through 1983) - 45 - - - - Watkins*
Cape Cod Area (1970) 70! - - - - - Watkins & Schevill, 1983
Nova Scotia to Cape Cod (1980-82) - 150+ - - - - S. Krauss*
Scotian Shelf (1971) 67 - - - - - SC/35/RW18
Nova Scotia to Florida (1980-82) - - - - 5 55 ~-71 See Table 1
Northeast Pacific (1959) 8 - - - - ~ SC/35/RW26
South Atlantic

Argentine coast ('Subpop. 2', 1981-82) - - - - 36 400 - 514 Bastida & Bastida, in press
Argentine coast ('Subpop. 2', 1971-76) - - - 450 - 600 - - SC/35/Rw28
Argentine coast ('Subpop. 2', 1971-77) - 580+ - - - - SC/35/RwW21
Argentine coast ('Subpop. 2', 1979) 155 - - - - - Payne*
South Africa (1980-82) - - -~ - 43 478 - 614 SC/35/Rw4
South Africa (1981) 256 (2 days) - - - - - SC/35/RW4
Tristan (1971) 3 - - - - - Best, 1974
South Pacific/Indian Ocean

New Zealand incl. Campbell I. (1981) 20 - - - - - SC/35/RW10
SW Australia, Coast of New Holland Gd (1981) 40 - - - - - SC/35/RW3
SW Australia, Coast of New Holland Gd (1980-82) - - - - 6 67 - 8  SC/35/RW3
Southeast Australian Stock (1982) 15 - - - - - SC/35/Rw3
Southeast Australian Stock (1980-82) - - - - 32 33-43 Bannister*
Southeast Pacific

Chilean coast (1966) 2 - - - - - Aguayo, 1974
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calculations from a model, are sometimes difficult to
reconcile are given below.

(1) There may be some degree of duplication in the
counting of identified individuals, which would inflate
estiraates from this method.

(2) Calves may be present in the population but not in
the areas surveyed. This would bias downward population
estimates made using GARR. However, population
segregation is documented for the calving grounds
(Appendix 10) and suspected for the Bay of Fundy, the
only summer feeding ground that has been studied (Kraus
and Prescott, 1982), so it is possible that few calves are
being missed. Workers in South Africa, Southwest
Australia, and Argentina nevertheless suspect there are
some calves being born in bays outside the sampled
coastal areas.

(3) There may be a higher calf mortality rate in the
western North Atlantic in comparison to other areas,
possibly because of a higher level of ship traffic and
industrial activity in coastal waters of the USA.

(4) Mean age at sexual maturity of females may be
greater than 10 years, and this would give a lower value
for GARR and result in larger population estimates.

(5) Parameter values used to obtain GARR were
derived from a single area (Argentine coast) and may not
be applicable elsewhere.

Although the workshop had intended to back-calculate
from estimates of present population size to estimate
population sizes at the time of protection, it was decided
that doing so would not be justified at present due to
uncertainty about rates of increase.

12. TROPHIC RELATIONSHIPS
12.1 Feeding behaviour

Moore summarized available information on right
whale feeding behaviour from Watkins and Schevill
(1972; 1976; 1979). These observations apply to right
whales feeding in waters near the Massachusetts coast.

(1) Right whales feed on collected food — slicks at the
surface and patches underwater.

(2) For the most part, they do not feed at the surface,
except on calm days.

(3) Evidence for feeding at depth is:

(a) repeated surfacings in one or two locations,

(b) sounds recorded on 3-dimensional hydrophone
arrays at constant depths and on repeated tracks, often
at the depth of a thermocline.

(4 Right whales have been observed feeding on
zooplankton with Balaenoptera borealis while ignoring
abundant fish being eaten in the same vicinity by
B. physalus and Megaptera novaeangliae.

(5) Two individual right whales of equal size have been
seen to maintain constant positions with respect to each
other while feeding for a total of six hours during two
days. One always remained about } of a body length
behind and to the side of the other.

(6) Plankton tows in areas near feeding right whales
(inCape Cod Bay)demonstrated that Calanus finmarchicus
was the main species present.

In relation to point (3) above, evidence for deep feeding
by right whales in Argentina is also based on direct
observations during diving (R. and V. Bastida, pers.
comm.) and during aerial observations of baleen-washing
producing visible yellow clouds of presumed plankton
after prolonged dives (SC/35/RW21).

In relation to point (5), right whales in the Argentine
population also maintain constant positions during
feeding but for lesser periods. Such feeding whales also
pass very close to each other on opposite courses
(SC/35/RW21).

Winn (1982) also found C. finmarchicus to be abundant
in plankton tows made near feeding right whales in Great
South Channel, and Kraus and Prescott (1982) identified
this species in right whale faeces collected in the Bay of
Fundy. Kraus (pers. comm.) noted that surface feeding
has been observed in the Bay of Fundy only three times
in as many years and that most feeding in this area occurs
underwater. Collett (1909) reported Thysanoessa inermis
in the stomach contents of whales killed in the Northeast
Atlantic. Prey species in the North Pacific, based on
stomach contents, include Calanus plumchrus, C. cristatus,
Euphausia pacifica, and Metridia sp. (Omura, 1958;
Klumov, 1962; Omura et al., 1969).

There is relatively little information on right whale
food and feeding behaviour in the Southern Hemisphere.
The only two prey species identified in the literature are
Euphausia superba (Matthews, 1938) and Munida
gregaria (Matthews, 1932). Lonnberg (1906) referred to
‘krill” in the diet of southern right whales. Several recent
observations have been made of right whales believed to
be feeding on Munida gregaria and ichthyoplankton at
Campbell Island (Cawthorn, pers. comm.), Calanus sp. at
Peninsula Valdes (SC/35/RW21, p. 70) and Munida
gregaria larvae and ctenophores in Golfo Nuevo (Bastida
and de Bastida, pers. comm.).

12.2 Interspecific competition

The problem before the workshop was to consider
whether the status of right whales had been (or was being)
affected by interspecific competition, especially as regards
the sei whale (Balaenoptera borealis). It has been
suggested that the depletion of right whale stocks allowed
the sei whale, a copepod specialist, to expand its range
and increase its population size, effectively preventing the
right whale from recovering from overexploitation as
rapidly as it otherwise might have. In recent decades, sei
whales have themselves been heavily exploited in the
Southern Hemisphere and off Nova Scotia, a factor which
may partly account for an apparent increase in right
whale numbers in some areas (e.g. Southern
Hemisphere).

Little overlap in distribution between sei and right
whales has been observed in continental shelf waters off
the eastern USA, except in Great South Channel (Winn,
1982). However, there is considerable overlap on the two
species’ feeding grounds on the Scotian Shelf
(SC/35/RW18) and in the Southern Hemisphere
(SC/35/RW19). 1t is of interest that no sei whales have
been seen during recent surveys of the Bay of Fundy and
Browns Bank, where concentrations of right whales are
found in summer.

Winn (1982) has made a preliminary effort to develop
an energetics model for right whales.
~ The workshop concluded that although there is some
information on right whale feeding strategies (based on
observations off eastern North America and Argentina),
very little information was before the workshop on sei
whale feeding strategies. A hypothesis exists for
competition between the two species in the Southern
Hemisphere, but more data are needed, especially on the
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feeding strategy of the sei whale, before the question of
interspecific competition can be properly addressed.

13. ENVIRONMENTAL FACTORS
POTENTIALLY AFFECTING RECOVERY

Because many populations of right whales occur in
coastal waters of temperate regions and appear to depend
on inshore areas for reproductive activities, they may be
more vulnerable to the detrimental effects of human
activity than are many other cetaceans. There is some
direct evidence of factors contributing to right whale
mortality or serious injury and this is given below.

(1) Interactions with fisheries. Off eastern North
America, five instances have been reported since 1976 in
which right whales have become entangled or trapped in
fishing gear (SC/35/RW17). Kraus (pers. comm.) referred
to three more entanglements, one of which may have
resulted in the whale’s death. In US and Canadian waters,
gill nets, lobster lines and herring weirs have been
involved.

Best and Carter mentioned that a right whale was
entangled in, but escaped from, a crayfish trapline off
South Africa in 1981, and a calf was accidently taken in
a shark net off Durban in 1982 (Best, pers. comm.). The
entanglement of a mother and calf in a fishing net off
Brazil on 8 September 1981 was reported by Bastida
(pers. comm.); both escaped alive. Bannister noted one
record off South Australia: an 11 m right whale was
caught in a shark net in May 1982.

(2) Collisions with ships or ship propellors. Mead
reported that two stranded right whales from the eastern
USA had severed tail stocks. He was uncertain as to
whether this wounding had occurred before or after the
whales’ death.

Bannister reported a carcass of a whale possibly hit by
a ship that came ashore in South Australia in March 1981.

Scars, of unknown origin but presumed from their
nature (large slices) to have been caused by ship
propellors, have been observed on right whales in the
Northwest Atlantic.

(3) Strikes by harpoons or lances. Wounds thought to
have been made by harpoons or hand lances are
occasionally seen on right whales off Argentina and Brazil
(SC/35/RW20; SC/35/RW21).

(4) Loss of inshore habitat. Right whales may now be
effectively excluded by shipping from some bays which
are known or suspected to be former calving areas. These
include Table Bay in South Africa, Delaware Bay in
eastern North America, Wellington Harbour in New
Zealand, and Derwent River in Tasmania. An alternative
assumption was that populations using some of these
areas were exterminated by whaling, and that their
absence from those areas does not necessarily reflect
exclusion caused by other human activities.

Aguilar noted that certain lagoons along the coasts
of southern France, Spain and North America, once
possibly used as calving grounds by whales of unknown
species, have disappeared due to geological change.

An additional series of factors were identified which the
workshop felt might potentially have an adverse effect on
right whales. These are discussed below.

(1) Oil and gas development and production activities.
Spillage of oil may represent a greater threat to right
whales than to other mysticetes because their skim-feeding
behaviour may result in fouling of the baleen. Acoustic

disturbance is a cause for concern as well. The actual
effects on right whales of activities associated with
offshore oil and gas development remain largely
unknown, but they are the subject of various studies
presently under way for other species.

The workshop identified the following geographic
areas off North America that are of special concern in this
regard.

(1) Northwest Atlantic

(a) Gulf of Maine, Georges Bank and Great South
Channel

(b) Southeast US coast off the Carolinas, Georgia
and Florida

(2) North Pacific

(a) Gulf of Alaska, especially Fairweather
Ground, Kodiak-Shumagin Islands (including
Albatross and Portlock Banks)

(b) Southern Bering Sea, especially St George
(Pribilof Islands to Unimak Pass) and Navarin
(SW of St Matthew Island) Basins.

The Peninsula Valdes area may eventually be
developed, but efforts at oil and gas exploitation there are
not yet under way.

Kraus noted that the proposed development of an oil
refinery which has been pending for the last 12 years at
Eastport, Maine, in the lower Bay of Fundy, is no longer
being actively pursued by its proponents.

(2) Military activities. Best reported that a missile
testing range is being planned by the South African
government for an area immediately adjacent to a right
whale ground in which 25-309, of the known calving
off South Africa occurs. Details of planned activities have
not yet been divulged.

Bastida stated that annual shelling exercises on
Peninsula Valdes have recently been modified to prevent
disturbances of right whales during the calving season.
Bastida pointed out that the entire coast of Peninsula
Valdes was recently designated as a provincial nature
reserve.

(3) Power plants. Because they would involve damming
of bays important to right whales, tidal generating plants
as proposed in the past for the Bay of Fundy and
Peninsula Valdes regions are potential threats.

Kraus also expressed concern about thermal pollution
associated with the nuclear power plant at Pt Lepreau,
New Brunswick, adjacent to an important right whale
summering ground.

(4) Boat traffic. Although the exact magnitude and
nature of disturbance from increasing levels of boat traffic
cannot be assessed, the workshop was concerned
particularly about the potential impact of ship and
small-boat traffic in Cape Cod Bay, in certain South
African bays and in the waters of Peninsula Valdes.

14. FURTHER RESEARCH

Recommendations for further research were grouped into
three categories of priority:

Category I — First priority

(1) Photo-identification

Further research on individual whale recognition using
photo-documentation techniques is desirable for all
stocks, and where possible, throughout a stock’s range.
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Such studies provide critical information on calving
interval, age at sexual maturity, movements (including
between calving and feeding grounds), population segre-
gation by sex and age, and behaviour.

(a) Wherever possible, national groups and individuals
involved in such work should cooperate in comparing
photos from different areas to evaluate stock identity and
movements. Publication of catalogues is an important
aspect of this approach. We note and encourage plans
underway for catalogues of this nature in the western
North Atlantic and Argentina.

(b) Because very reliable matching techniques are
required if the data are to be used for quantitative
calculations, a rigorous set of guidelines should be
developed to provide confidence that the data are
unbiased.

The value of data from ongoing long-term studies
based on repeated sightings of identified individuals was
noted throughout the workshop. Inasmuch as the
information they afford becomes increasingly valuable
over time, the workshop noted that funding for such
studies should be given a high priority.

(2) Radio-tracking
The right whale workshop has given a great deal of time
and effort to ingenious conjecture about distribution and
species/stock identity in the oceans, for the most part
founded on insufficient or even unavailable data. We
cannot do much better about the past, but we could go
to sea for data of the present. Radio tracking techniques
are now sufficiently well advanced.

The workshop recognised that a pilot project could test
the effectiveness of radio-tracking of right whales. Such
work would be particularly useful, for example, for
finding the wintering grounds in the western North
Atlantic, as well as for following individual whale
movements and obtaining physiological information.

(3) Sex determination
Studies of the Argentine population are well advanced
but contain a major omission — there are no data on the
sex ratio. There is, however, good historical evidence that
other coastal populations were strongly skewed towards
females with calves. In order to make any determination
of assessment of stocks, it is therefore important to
understand what segments of the population use such
areas. Studies that allow for determination of sex are
thus a high priority.

The problem of determining the sex of individual right
whales during field studies can be solved by several
techniques, e.g. through chromatin work with skin
biopsies.

(4) Biochemical studies
The problem of determining stock discreteness might be
addressed by applying biochemical techniques to tissue
samples.

Category Il — Second priority

(1) Systematic surveys

The workshop reviewed several reports of recent
increases in incidental sightings, but was unable to
evaluate them because effort could not be quantified. It
recommends that standardized surveys, e.g. using spotter
aircraft, be continued and expanded to provide quantifi-
able estimates of population trends.

The value of data from such ongoing long-term studies
was noted throughout the workshop. Inasmuch as the
information they afford becomes increasingly valuable
over time, the workshop noted that funding for such
studies should be given a high priority.

In other unsurveyed areas where right whales are
known to exist, particularly possible calving grounds,
similar systematic surveys should be instigated. Examples
include:

(a) The exact status of the very few right whales
sighted in recent years in the eastern North Atlantic is
unclear. They may be survivors of a much reduced eastern
stock. A probable calving ground on the north west
African coast in Cintra Bay (23° N, 16° 15" W) was
frequented by American whalers in the 1850s. It is
possible that right whales still calve in this area, and a
systematic survey in the months November—April would
give valuable evidence as to the continued existence of
the eastern stock.

(b) Right whale concentrations in the Northwest
Atlantic have been identified off Cape Cod, the lower Bay
of Fundy, and Browns Bank south of Nova Scotia during
the spring, summer and early fall. While winter calving
has been reported from north Florida to Cape Cod Bay,
Massachusetts, no discrete calving ground has been
identified. The workshop recommends right whale
research efforts in the northwest Atlantic be expanded to
determine calving grounds and the incidence of calves in
the total population, including surveys on the summer
feeding grounds.

(2) Reconstruction of historical catch
Work with logbooks and other manuscript sources
should continue, as it provides important information on
stock identity, initial population size, and locations of
calving grounds. Some specific examples recommended
are:

(a) British and other southern whale fisheries. There are
substantial existing sources in Governmental Department
archives, Parliamentary papers, consular records, etc.
that should be further located and extracted for data
relating to past right whale distribution. Because of the
scarcity of British logbook data relating to the southern
whale fishery, such a programme is especially needed for
British catch estimates. Further searches should also be
made of Australian and other sources to collate Southern
Hemisphere data.

(b) North Pacific. Studies on population identity and
catch history of North Pacific right whales are
encouraged. Particularly, a search of a small sample of
appropriate logbooks and journals should be undertaken
to confirm or refute the reputed absence of concentrations
of right whales, and especially inshore or coastal calving
areas, along the North American west coast from Mexico
to northern California during the period the ‘Kodiak
Ground’ population survived as a biological entity (ca
1830s—ca 1870s).

(c) North Atlantic. W orkers investigating Dutch Arctic
whaling records should be encouraged to separate catches
of right and Greenland (bowhead) whales. Additional
logbook research should be carried out to document
duration, peak catch, and composition of catch in the
Cintra Bay region in the Northeast Atlantic to confirm
its importance as a calving area. Especially for the
Northwest Atlantic, efforts should be made to reconstruct
catch history to identify biological populations and to
estimate initial population size.
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(3) Calving interval
The workshop recognised from South American work
that most adult females return to the calving areas only
every third year, but it was felt that further confirmation
of a 3-year calving interval is necessary.

Category III — Third priority

(1) Feeding strategies

Feeding strategies of right whales and their potential
competitors (e.g. sei whales) should be investigated. The
importance of feeding on calving grounds to the
energetics of right whales should be investigated.

(2) Effects of underwater sound
Experiments are needed to study the effects of man-made
underwater sound (seismic exploration, drilling, commer-
cial and private vessel traffic, marine construction, etc.)
on the behaviour and distribution of right whales.

15. OTHER BUSINESS

Arrangements for publication of meeting documents
were discussed and referred to a sub-committee of Best,
Brownell and Prescott.

The workshop acknowledged the work of the
Chairman and the rapporteur. It also expressed its
heartfelt thanks to the New England Aquarium,
especially John Prescott, Eleanor Jensen, and Liz
Gorham, for their timeless hospitality and assistance. The
group was also grateful to the three historians — Richard
Kugler, David Henderson, and Ken Martin — who came
at short notice to provide expert advice.

16. CONCLUSION/RECOMMENDATIONS

With regard to the extent to which original right whale
stocks were depleted, the workshop agreed that current
stocks range in size from less than 100 to 500 or 600
animals. The degree of depletion for individual stocks is
hard to evaluate without a more adequate historical
record. However, what data there are on catches in the
Southern Hemisphere make it clear that stocks there are
very considerably depleted.

With regard to the current status of right whales, there
are signs of an increase in recent years for certain
Southern Hemisphere populations (e.g. South Africa and
Argentina). However, no exact rate of increase has yet
been established. For Northern Hemisphere stocks, the
data are inadequate to demonstrate the presence of any
trend.

The workshop classified stocks for which it had any
recent information into three groups:

(1) those with population sizes in the range of at least

400-600 (South Africa, Argentina);

(2) those with populations of probably ca 100-200
(northwest Atlantic, northwest Pacific, southwest
Australia, southeast Australia/New Zealand); and

(3) those believed to be near extinction, possibly
represented by no more than a few individuals
(northeast Atlantic, northeast Pacific).

The following recommendations were made:

(1) That no killing of right whales from any stock
should be permitted, because even the largest stocks have
so few individuals that even a small kill would adversely
affect the rate of recovery. The workshop recommends

that the Commission obtain further information from the
Brazilian government on the recent reported catches of
right whales in southern Brazil.

(2) That, because their coastal distribution makes right
whales especially vulnerable to industrial and other
man-caused disturbances, areas critical to their survival
and continued recovery (e.g. calving and feeding
grounds) should be managed to exclude the effects of such

disturbances.
(3) That research be continued and expanded as
recommended under Item 14, above.
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Appendix 4
RANDOM NOTES ON THE HISTORY OF RIGHT WHALING ON THE ‘NORTHWEST COAST’

Richard C. Kugler

The first documented whaling voyage to the Northwest
Coast right whale grounds was made in 1835 by the
French whaleship Gange of Le Havre. Scammon (1874),
citing a Nantucket newspaper, attributes this initial
voyage to an American whaleship Ganges, an error
repeated by Starbuck (1878), Clark (1887) and most
subsequent writers on the subject. Both Scammon and
Starbuck further confuse the matter by stating that the
American Gangestook the first right whale on the ‘ Kodiak

ground’. The logbook of the French Gange records its
most northerly position as 48°39’, reached on June 7-8,
1835 at 159°20° W. The position would not qualify as
being within the Kodiak ground, but the use of that name
by Scammon and Starbuck is clearly a case of applying
a later terminology retroactively. What can be said from
the present evidence is that the Gange of Le Havre was
the first known whaleship to take a right whale on the
Northwest Coast.
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Until 184344, the term Northwest Coast appears to
have been applied to all whaling activity in the Pacific
above 50° N even though a few vessels were being
reported ‘on Kamchatka’ in 1840-42. The northern limit
of the North Pacific right whale range was considered by
whalemen to be 61° N or approximately in the latitude
of Saint Matthew’s Island. The indications of right whale
sightings across the central North Pacific which appear
on Maury’s 1852 Whale Chart (most continuously on the
30, 35, 40 and 45° latitudes) are difficult to explain and
may possibly result from erroneous readings or record-
ings of data abstracted from logbooks.

An interesting contemporary report, ‘Some Account
of the Whale-Fishery of the N. West Coast and
Kamchatka’, by M. E. Bowles, appeared in the Poly-
nesian, 2 October 1845, and included the following:

It has often been queried, the probable duration of this fishery. We can
only arrive at any reasonable conclusion by comparing the extent of this
cruising ground with others already run out, never losing sight of the
fact, however, that here are all the ships of all nations who hold a share
in the fishery, and their number has already doubled within five years,
(right whalers) whereas they were formerly divided each upon their
favorite grounds, as Brazil, South Atlantic, New Zealand, New
Holland, and Chili. Each of these furnished good encouragement to the
whaler for about 10 or 12 years — Brazil and South Atlantic holding out
the longest, and New Zealand and Chili (less in extent) the shortest time.
Now this Northern fishery embraces an extent of ocean greater than
all these put together, and I think we may safely assert here will be found
good fishing for at least half a century from its commencement. From
the fact that there is not, nor is likely there ever will be, any ‘bay
whaling’ in this fishery, the whales are less constantly hunted, and
nearly all the calves arrive at an age when they can take care of
themselves, before the old whales encounter their sworn enemy, man.
Attempts have been made to prosecute the fishery during the winter
months, in the bays upon the coast, but none other than the Scrag
Whales have ever visited these bays, and it is now generally supposed
that the cow whales repair to the deep bight towards Behring’s Straits,
or Sea of Kamschatka, in the calving season and here they will remain

undisturbed, protected by the rigors of a climate severe enough in winter
to cool even the ardor of a yankee whale-fisherman.

Before 1840, only a handful of whaleships had ventured
beyond 40° N in search of whales in the North Pacific.
After 1840, an increasing number of vessels began to
cruise along the North Pacific rim, exploiting the already
discovered right whale grounds on the so-called
Northwest Coast and opening new areas along the
Kuriles, ‘on Kamchatka’ and, in 1845, venturing for the
first time into the Okhotsk Sea. In 1848, this northward
expansion came to a climax with Roys’ penetration of
Bering Strait and the shift of the Okhotsk fleet into the
Upper Sea, north of 55°, in pursuit of bowheads.

The descent on the Arctic following the news of Roys’
discovery drew off most of the vessels previously active
on the American and Asian sides of the North Pacific
rim. In 1851 and 1852, the huge Arctic fleet (170 ships in
1851; 220 in 1852) fared poorly, with the result that
many masters elected to return to the older grounds,
particularly in the Okhotsk. In 1854, for example, 160
ships headed for the Okhotsk, compared to 45 bound for
Bering Strait. From 1854 to 1857, the Okhotsk remained
the center of all North Pacific whaling activity.

During the temporary withdrawal from the Arctic
between 1854 and 1857, whaling on the Northwest Coast
never resumed on its former scale, probably reflecting the
widespread belief that those grounds — Kodiak, Gulf of
Alaska — were largely ‘fished out’.

The intensity of whaling effort on the Northwest Coast
between 1840 and 1848 was rarely equalled on any other
whaling grounds, except for those of Baja California and

the western Arctic. Even the 12 years suggested by Bowles
in The Polynesian article (1845) as the productive period
for other right whale grounds was not approached in this
area. After 1848, most of the Northwest Coast fleet
headed for the bowhead grounds beyond Bering Strait,
and even during the slump in that fishery from 1852 to
1856, few returned to the Northwest Coast, preferring to
chance their luck in the Okhotsk. Catch figures for
Alaskan waters for the period 1912-1929 records the
taking of 18 right whales and suggest the failure of the
stock to recover during more than half a century of
respite.

Without the kind of intensive analysis carried out by
Bockstoce and Botkin on the western Arctic bowheads,
our knowledge of the right whale stocks of the North
Pacific is rudimentary and impressionistic. Henderson’s
work on Okhotsk whaling will correct some of this
deficiency, but whaling on the Northwest Coast remains
poorly charted. No evidence is presently available as to
the size, age or sex characteristics, and even the crudest
figures on returns of oil and bone have yet to be compiled
for this fishery. No suggestions as to calving areas of the
Northwest stock(s) have been noted in an (unsystematic)
reading of logbooks or other accounts.

Contemporary accounts:

Friend (Honolulu), 24 September 1844:

‘From what we can learn, the number of ships (on the Northwest
ground) must exceed two hundred. Many of these have already arrived
at the Islands. ..’

Friend, 24 September 1844, prints an article, ‘Notices of
the Whale Fishery in the Chinese Seas, as Conducted by
the Inhabitants of the Coasts’, which contains the
following:

‘during the months of January and February, whales and their young
resort to the coast of China,...in great numbers;... The fish are, I
believe, what whalers call the right whale, and were calculated by those
on board to yield on an average of 50 barrels of oil each’.

Friend, 2 June 1845:

‘...of the total number of ships at Lahaina, 173 have sailed to cruise
on the Northwest, 8 on Japan and 1 on the Off Shore Ground’.

Friend, 1 October 1845:

‘...it appears that vessels on the N.W. cruised between 50 and 60°
North latitude and 139° West and 170° East longitude...The past
season on the N.W. has not been so favorable for taking oil, as some
former years have been. Some report that whales are becoming more
scarce, while others assert that there are now as many as formerly, but
that they are more difficult to capture’.

Logbook of Roman, 26 May 1854:

‘Capt. Sowle says that right whales first make their appearance of
Petropavlovski in May and gradually work over to St Paul’s Island,
then down through the Fox Islands into the Okhotsk in August.’

Polynesian, 15 January 1848:

‘How nearly exhausted the great fishing grounds to the north of the
islands (Hawaiian) are, it is impossible for anyone to judge. Still it is
not to be doubted that the cream of the business is over, and that 1846
for this kingdom will prove the climax of prosperity from that
source. .. We believe the result from the United States and Europe will
show, that we will never see afloat again so large a whaling fleet as
existed in 1845 and 1846. The reasons for this are obvious. The opening
of the North West and Kamschatka grounds operated upon those
engaged in this business as does the discovery of a rich vein in a gold
mine. It draws all the laborers and speculators to the spot...The

whaling vein at the north is not exhausted, but the ground has been
thoroughly hunted over.’
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Polynesian, 9 September 1848:

‘The whale{s arrived arrived from the Japan sea have met with good
success, while those from the north-west coast have taken little or no

oil. From all we can gather we are inclined to think that the great
northwest whaling ground is about exhausted. Such a fleet of enemies
appearing in their waters has probably induced the monsters of the deep
to change their habitation.’

Appendix 5
RIGHT WHALE NOMENCLATURE

W. E. Schevill

The International Code of Zoological Nomenclature is
the system of rules and recommendations authorized and
from time to time amended by the International
Congresses of Zoology. The Preamble states:  The object
of the Code is to promote (1) stability and (2) universality
(i.e., same names used in all languages) for the scientific
names of animals and (3) to ensure that each name is
unique and distinct. All its provisions are subservient to
these ends. .. Priority is the basic principle of zoological
nomenclature.’

The datum for this policy is the binomial system as
published by the Swedish naturalist Linnaeus in the 10th
edition of his Systema Naturae of 1758. ‘The date of 1
January 1758 is arbitrarily assigned in this Code as the
date of publication of that work and as the starting point
of zoological nomenclature. Any other work published in
1758 is to be treated as having been published after that
edition.” From this it is clear that this is an ex post facto
sort of legal system; its major codification dates from the
mid-19th century.

The rule of priority (later names giving way to older)
has had to be controlled, as its unrestricted application
has over the years considerably undermined the goal of
stability. Workers who should have pursued biology have
become bibliographical archaeologists, and their exca-
vations have given taxomony a bad name among
zoologists. Continuing discussion and arbitration have
accumulated many volumes of Opinions of the Inter-
national Commission on Zoological Nomenclature, con-
stituting case law.

In this workshop we are concerned with the large
balaenids (right whales), leaving aside Caperea marginata
(Gray) 1846, the pygmy right whale. The technical names
from which we must choose are:

Balaena Linnaeus 1758

Included species: B. mysticetus, physalus, boops, musculus
Linnaeus 1758.

Type (by subsequent designation): B. mysticetus Lin-
naeus 1758.

Eubalaena Gray 1864

Type (by monotypy): Balaena australis Desmoulins

1822.

Other species: Balaena glacialis Borowski 1781.
Balaena japonica Gray 1846.

There is no problem with the technical name of the

bowhead or Greenland (right) whale. It is Balaena

mysticetus. The species B. physalus (finback) and

B. musculus (blue whale) have been transferred to the

genus Balaenoptera Lacépéde 1804. B. boops is happily

submerged.

The lower latitude right whales have been referred to
Eubalaena Gray 1864. For several years conservative
writers continued to use Balaena for these whales, but the
use of Eubalaena increased, and has been predominant
over the last sixty or seventy years. Since the 17th century,
whalers have recognized the conspicuous distinction
between the bowhead and the more southern right
whales, and ultimately zoologists caught on. By now they
have recognized morphological differences greater than
those separating the several species of Balaenoptera and
it would be a step backward to put the lower latitude right
whales in Balaena thus obscuring obvious differences
useful in zoology and management legislation. The
people who wish to drop Eubalaena have simply resumed
the use of Balaena without formally proposing and
justifying the change. Such arbitrary changes undermine
the efforts for nomenclative stability.

Therefore I recommend the continued use of Eubalaena
for the species E. australis (Desmoulins) and E. glacialis
(Borowski). I accept Dr H. Omura’s conclusion that
E. japonica (Gray) is a junior synonym of the latter.

I further recommend study of specimens of Balaena
mysticetus and of the southern and northern Eubalaena,
including skeletal material in and out of museums, to
evaluate any differences between them (for example, the
report of J. Muller (1954), Zool. Mededelingen 32(23):
279-90). As available material and analytical techniques
permit, non-skeletal parts should be investigated toward
this same end.
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Appendix 6
LIST OF INSTITUTIONS POSSESSING SPECIMENS OF WHALES OF THE FAMILY BALAENIDAE

Donald R. Patten?, Scott D. Kraus?, John Zoeger' and Sidney G. Brown?.

Bowhead (Balaena mysticetus) and black right whales
(genus Eubalaena) have been exploited for several
centuries, but relatively few specimens have been retained
for scientific study. Pygmy right whales (Caperea
marginata) have not been commercially exploited, and
little is known of the biology of these cetaceans (Ross,
Best and Donnelly, 1975). Because of the paucity of data,
it is especially important that the existence and deposition
of specimens be known to potential investigators.
Accordingly, this survey reports on extant recent
specimens of the genera Balaena, Eubalaena and Caperea
as well as incidental information on some fossil
specimens. Undoubtedly, this survey remains incomplete,
and readers are requested to report additions and
corrections.

METHODS

One hundred and seventy one institutions (museums,
oceanaria, educational and governmental agencies) were
surveyed, either directly or indirectly. A five-page
typescript list of Eubalaena and Balaena skeletal material
by Kraus and Brown provided the starting point, which
was merged with an independent survey of slightly wider
scope begun by Patten and Zoeger. Institutions were
located by consulting published lists of mammal
collections (e.g., Genoways and Schlitter, 1981; Hansen,
Perrin and Mead, 1979; van Veneden, 1868), publications
on particular collections or specimens (see references)
and personal communication with knowledgeable indi-
viduals. One hundred and seventy five questionnaires
were mailed to curators and directors of known and sus-
pected collections, of which 133 (769, ) were returned.

RESULTS

Of the 171 institutions surveyed, 98 (579, ) had specimens
(Table 1) and 73 (439,) did not (Table 2). For our
purposes, anything from a single blade of baleen,
fluid-preserved sample, or a single bone to a complete
skeleton constituted a specimen. The term complete
skeleton indicates a skull plus all postcranial skeletal
elements. A complete skull includes the cranium and both
mandibles. Anatomical terms with quotation marks in
Table 1 are listed as reported whenever ambiguity existed.
Nomenclature used in Table 1 is listed as reported, except
that Eubalaena sp. is used for those holdings reported as
distinct from the bowhead or Greenland right whale or
under the common names ‘right whale’ or ‘black right
whale.” Geographic origin of the specimens, in general
terms and whenever reported, is included in Table 1, but
additional specimen information (e.g., sex, length and
catalogue number) is not included because it was not
consistently provided to us. Miscellaneous information
on whaling stations and frequent stranding sites where
right whale (sensu lato) specimens might be obtained are
listed in Table 3.
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Table 1

Institutions possessing specimens of whales of the family Balaenidae (genera Balaena, Eubalaena and Caperea) as of 15 January 1986, based
upon survey. * = No direct confirmation.

Institution (Respondent) Holdings/Origin References

Argentina

Collection of R.N.P. Goodall, Sarmiento 44, 9410 Ushuaia, Eubalaena sp. (Argentina): 'cervicals', photos & baleen of 3 animals.

Tierra del Fuego. C. marginata (Argentina): 1 complete skeleton incl. bullae,

Museo Argentina de Ciencias Naturales, Laboratory de E. australis (S. Georgia): 1 complete adult skull. R. Bastida
Mamiferos Marinos, Avda. Angel Gallardo 470, Casilla de (pers. comm.)
Correro 220, Sucursal 5, 1405 Buenos Aires.

(Lic. H. P, Castello)

Universidad Nacional de la Plata, Facultad de Ciencias Eubalaena sp.: 1 complete skull, 1 vertebra, 2 ribs.

Naturales y Museo, Division Palaeontologia Vertebrados,
Paseo del Bosque, 1900, La Plata.
(Dr R. Pascual & Lic. M.A. Cozzuol)

Australia

Australian Museum, 6-8 College St, Sydney, NSW 2000. C. marginata: 4 complete skeletons (2 display), 1 baleen.
(Ms L. Gibson, Collection Manager)

Museum of Victoria, 328 Swanston St, Melbourne, Victoria Eubalaena sp.: 1 plate baleen, 1 vertebra.

Australia 300. (J.M. Dixon) C. marginata: 2 plates baleen.

Queen Victoria Museum, B.M. Munday Collection, Wellington C. marginata: 1 complete skull, 1 fetus. Munday et
Street, Launceston, Tasmania 7250 (R.H. Green) al., 1982,

South Australia Museum, North Terrace, Adelaide 5000, Eubalaena sp.: 1 complete skull, C, marginata: 2 complete skeletons
South Australia. (Dr J.K. Ling) (1 display), 1 complete skull, S incomplete skulls, 2 incomplete

post—cranial skeletons, 3 bullae, 1 'part skin', baleen.

Tasmanian Museum, GPO Box 1164 M, Hobart, Tasmania, C. marginata (Tasmania): 1 complete skull, 1 fused cervical vertebrae,

Australia 7001. (Mr A.P. Andrews) 1 incomplete 'skeleton', 2 incomplete series of baleen plates.

Western Australia Museum, Francis St, Perth, Western C. marginata: 1 complete skeleton (buried & awaiting exhumation),

Australia 6000. (J.L. Bannister, Director) 1 'nearly' complete skull, 1 baleen.

Austria

Naturhistorisches Museum Wien, Burgring 7, A-1014 Wien, B. mysticetus: 1 cranium (N, Atlantic), 1 vertebra & 1 scapula

Postfach 417, Austria. (Dr K. Bauer, Curator) (identification uncertain).

C. marginata (New Zealand): 1 complete skeleton (display).

Belgium .

Institut Royal des Sciences Naturelles de Belgique, B. mysticetus: 1 complete skeleton (in prep. for display). Sli jper,

31 rue Vautier, B-1040, Bruxelles, Belgium. C. marginata: 2 complete skeletons (1 fetal). 1938,

(Dr W. De Smet)
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Institution (Respondent)

Holdings/Origin

References

Brazil

Fundacao Universidade do Rio Grande Unidade: Depto.
Oceanografia, Lab. Mamiferos Marinhos, Novo Campus:
Av, Italia, Km8, Caixa Posta 474, Rio Grande - RS,
Brazil. (Profa. M.C. Pinedo)

Canada

Arctic Biological Station, Dept of Fisheries & Oceans,
555 St. Pierre Blvd, Ste. Anne de Bellevue, Quebec,
Canada H9X 3L6. (Dr E.D. Mitchell)

McGill University, Redpath Museum, 859 Sherbrooke St. W,
Montreal, PQ, Canada H3A 2K6. (D. Allison)

National Museum of Natural Sciences, National Museums
of Canada, Ottawa, Canada K1A OMS.

University of Guelph, Dept. of Pathology, College of
Veterinary Medicine, Guelph, Ontario, Canada.

Dermark
Zoologisk Museum, Universitetsparken 15, DK 2100,
Kobenhavn O, Danmark. (Dr H.J. Baagoe, Curator)

Fngland

British Museum (Natural History), Cromwell Rd, London
SW7 5BD, England. (Dr I.R. Bishop & M.C. Sheldrick,
Curator of Marine Mammals)

Town Docks Museum, Queen Victoria Sq., Kingston upon Hull,
England, HUl 3DX. (A.G. Credland, Keeper)

University Museum of Zoology, Dept. Zoology, Downing St,
Cambridge, CB2 3EJ, England.
(Dr A.E. Friday & Dr K.A. Joysey, Director)

Whitby Museum, Pannett Park, Whitby, N. Yorks Y021 3ET,
England. (Mrs C. Stamp, Hon. Curator, Scoresby Section)

Federal Republic of Germany

Forschungsinstitut Natur-Museum, Senckenberg, Sen-
ckenberganlage 25, 6000 Frankfurt Am Main 1, Federal
Republic of Germany. (Dr H. Felten, Curator)

Landessammlungen fiir Naturkunde, Erbprinzenstrasse 13,
Postfach 4045, D 75 Karlsruhe 1, Federal Republic of
Germany. (Dr R. Angst, Curator of Vertebrates)

Staatliches Museum fur Naturkunde, Saugetier Abteilung,
Schloss Rosenstein, D-7000 Stuttgart, Federal Republic
of Germany. (Dr F, Dieterlen)

Uber-see Museum, Bahnhofsplatz 13, 2800 Bremen,
Federal Republic of Germany,

Finland

University of Helsinki, Zoological Museum,

P. Rautatiekatu 13, 00100 Helsinki 10, Finland.
(Dr A. Forsten)

France
Museum de Bordeaux, Bordeaux, France.

Museum National d'Histoire Naturelle, Lab. d'Anatomie
Comparée, 55 rue de Buffon, 75005 Paris, France.
(Dr D. Robineau)

Museum National d'Histoire Naturelle, Zoologie Mammiféres
et Oiseaux, 55 rue de Buffon, 75005 Paris, France.
(Dr F, Petter)

Musée Océanographique, Centre National d'Etude des
Mammiféres Marins, Port des Minimes, 28 rue Albert ler,
17000 La Rochelle, France. (Dr R. Duguy)

E. australis (S. Atlantic): 1 disarticulated skeleton (with
incomplete skull & flippers, 31 vertebrae).

B. mysticetus (Thule sites over Canadian Arctic): Approx. 150+
periotics (singles & pairs), 2-3 bullae.

[A1l to be deposited in National Museums of Canada and/or US
National Museum Nat. History]

B. mysticetus: 1 partial cranium (N. Atlantic), 2 bullae, misc.
mandible fragments, 1 scapula, 3 vertebrae.
E. glacialis: 1 bulla.

B. mysticetus (Canadian Arctic): 5 crania (brain—case portions only).

B. mysticetus: baleen plates & soft tissue samples.

B. mysticetus: 4 articulated skeletons (1 display; 1 incomplete;

3 juvenile; Greenland-3, Davis Strait-1), 1 incomplete skull, 4
sets(?) baleen, 20 bullae, 2 cervical vertebrae, 5 sterna, 6 pelves,
10 scapulae, 11 flippers. .

E. glacialis: 3 complete articulated skeletons (none on display; San
Sebastion-1 juvenile, Iceland-2), 2 baleen, 2 bullae (casts),

1 cervical vertebra.

"Eubalaena sieboldii" (Taxon uncertain, either B. mysticetus or E.
glacialis): 1 head of fetus (fluid-preserved).

B. mysticetus: 1 complete skeleton (display; Arctic), 1 complete skull,
1 mandible ("Greenland Sea"), 12 bullae, 1 pelvis & bone of hind limb.

E. australis: 2 complete skeletons (N. Zealand-1, S. Georgia Is-1),
2 skulls (Campbell Is-1, S. Shetland Is-1), 14 bullae.

Castello &
Pinedo, 1979,

Cameron,
1951.

E.D. Mitchell
& J. Mead
(pers. comm.)*

Albert, 1985.

E. glacialis: 2 complete skeletons (1 display; Shetland Is-1, Iceland-1),

1 set cervicals, 1 set forlimb bones.

C. marginata: 2 complete skeletons (1 formerly on display; N. Zealand),

5 bullae.

E. glacialis (Long Is, NY): 1 skeleton (display).

[Received in 1908 by Zool. Museum, Cambridge from American Museum of
Natural History, New York. Transferred to Hull in 1933.]

B. mysticetus: 2 bullae, 1 vertebra, 2 pelves, misc. baleen.
Eubalaena sp.: 4 "tympanics" (incl. 2 casts), 1 sternum (cast),

1 plate baleen,

C. marginata: 1 complete skeleton (display).

B. mysticetus (?): baleen, skin (small piece).

B. mysticetus: 1 incomplete skull (no bullae).

Eubalaena sp. (N. Pacific): 1 incomplete skeleton (display; lacks

sternum & some left limb bones).

B. mysticetus: 1 bulla,
E. glacialis: 2 bullae.

E. glacialis: 1 complete skeleton (display).

"Balaena sp.": some tympanic bullae.

B, mysticetus: right auditory bulla.
E. glacialis: left auditory bulla.

B. mysticetus (Greenland): 1 complete skeleton (display).

E. glacialis australis: 3 complete skeletons (display; New Zealand-1,
S. Africa-2), 1 vertebral column (New Zealand).

C. marginata: 1 complete skull.

B. mysticetus: 1 fetus (fluid preserved).

B. mysticetus: 1 incomplete cranium (basioccipital portion), 2 blades

baleen.

E. glacialis: 2 incomplete crania (basioccipital portions); France-1,

Spain-1, 1 bulla, 2 blades baleen.

Allen, 1908,

Omura et al.,
1969 & 1971.
Angst et al.,
1979.

A.N. Baker
(pers. comm.)*

Van Bree &
Duguy, 1977.
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Institution (Respondent) Holdings/Origin References
German Democratic Republic
Staatliches Museum fur Tierkunde, Augustusstrasse 2, E. australis: "os tympanicum".

DDR 8010 Dresden, German Democratic Republic.

(A. Feiler)

India

National Zoological Collection, Zoological Survey of B. mysticetus: 1 incomplete skull (display), 1 blade baleen.

India, 8 Lindsay St, Calcutta, 700087, India. E. glacialis: 1 incomplete skull (display), 3 vertebrae, 1 scapula.

(Dr S. Chakraborty)

Italy

Instituto E. Museo Di Zoologia, Universita Degli Studi E. glacialis: 1 complete skeleton. Gasco, 1878,
Di Napoli, Facolta Di Scienze, Via Mezzocannone 8,

80134 Napoli, Italy. (Prof. O. Picariello)

Japan

Ayukawa Whale Museum, Ayukawa, Oshika, Miyagi, Japan. E. glacialis: 1 complete skeleton (display). Kasuya

National Science Museum, Hyakunin-Cho 3-23-1,
Shinjuku-Ku, Tokyo, 160 Japan. .

(Dr N, Miyazaki, Senior Curator of Marine Mammals)
Taiji Whale Museum, Taiji-Cho Higashimuro—Gun, Wakayama,
Japan. (T. Saiga, Curator)

Tokyo University of Fisheries, Kasuhinagawa, Tokyo.

Nepal
National Museum, Kathmandu, Nepal.

New Zealand
Auckland Institute & Museum, Private Bag, Auckland 1,
New Zealand. (A.B. Stephenson, Marine Biologist)

Canterbury Museum, Rolleston Av., Christchurch 1,
New Zealand. (G.A. Tunnicliffe, Curator of Vertebrates)

National Museum of New Zealand, Private Bag, Wellington,
New Zealand. (Dr A.N. Baker, Assistant Director)

Otago Museum, Dunedin, New Zealand. (J.T. Darby)

Norway
Stavanger Museum, N-4000 Stavanger, Norway.
(K. Skipnes, Curator)

University of Bergen, Museum of Zoology, Bergen, Norway.
(Dr I. Byrkjedal, Curator of Vertebrates)
Universitetets Zoologisk Museum, Sarsgt. 1, Oslo,

5 Norway. (J.A. Pedersen, Mammologisk & Osteologisk
avd. Konservator)

Vestfold Fylkesmuseum, Farmannsveien 30, Postgironr.
3 57 83 58, 3100 Tonsberg, Norway. (H. Ostmoe)

People's Republic of China

Dalian Museum of Natural History, 3 Yantai St.,
Xigang Dist., Dalien, People's Republic of China.
(Mr Shi Youren)

Portugal
Museu Municipal do Funchal, Funchal, Ilha Da Madeira,
Portugal.

Republic of South Africa

Port Elizabeth Museum, 6013 Humewood, Posbus 13147,
Port Elizabeth, Republic of South Africa.

(Dr G.J.B. Ross, Deputy Director)

South African Museum, P.0. Box 61, Capetown,
South Africa 8000. (S.X. Kannemeyer)

Scotland

Aberdeen University, Natural History Museum, Dept. of
Zoology, Tillydrone Av., Aberdeen AB9 2N, Scotland.
(Mr K. Watt (via I.H.J Lyster))

B. mysticetus (N. Pacific): 2 plates baleen.
E. glacialis: 1 complete skeleton (display), 1 caudal vertebra,
1 left rib (N. Pacific).

B. mysticetus (N, Pacific): 1 complete skeleton (display).

E. glacialig: 1 skeleton (display; N. Pacific), baleen, cervical
vertebrae, body cast, fluid preserved materials (incl. ecto—
parasites), ethnographic materials, photographs.

E. glacialis (N. Pacific): 1 complete skeleton (display).

B. mysticetus: 2 mandibles.

C. marginata: 1 cranium (one-half, sagittal section, on display),
1 pair mandibles.

C. marginata: "neurocranium'.

Eubalaena sp.: 11 "earbones and parts", 3 sets cervical vertebrae,
2 pelves, 1 scapula (holotype, Balaena hectori, Gray 1874), 2 plates
baleen.

(pers. comn.)*

Anon., 1979,
Omura et al.,
1971,

Kasuya
(pers. comm, )¥*

Nishiwaki,
1982 . *

C. marginata: 4 skeletons (3 incomplete), 3 skulls (1 missing mandible),

7 pairs bullae, "baleen plates".

C. marginata: 1 complete skull, "bullae", misc. vertebrae, "sternum
(part)", pelves.

B. mysticetus: 1 cranium.
E. glacialis (Iceland): 1 complete skeleton (display).

B. mysticetus: 2 bullae (1 subfossil).

E. glacialis: "head and flippers".

E. glacialis: 2 complete skeletons (W.N. Pacific), 2 "skin samples".

E. glacialis: 1 skull,

E. australis: 1 skeleton (display; lacking bullae), external
measurements; photographs.

C. marginata: 1 incomplete skeleton, 1 fluid-preserved specimen
& measurements.

Eubalaena sp.: 1 complete skeleton (display), 1 complete skull,
5 bullae.

C. marginata: 1 complete skeleton (display), 5 skulls (2 lacking
mandibles), 9 bullae, 2 complete vertebral columns, 1 sternum,

2 pair pelves, 2 pair scapulae, 2 pair forelimbs.

B. mysticetus: baleen plate, model, pelvic bone.

Maul &
Sergeant,
1977.

Ross et al.,
1975,
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Institution (Respondent)

Holdings/Origin References

Royal Museum of Scotland, Edinburgh, EH1 1JF, Scotland,

(Dr 1.H.J Lyster, Deputy Keeper & Dr A.S. Clarke, Keeper)

University of Glasgow, Hunterian Museum, Zoology Section,
Glasgow, G12 8QQ, Scotland. (M.M.T. Reilly)

Spain
El Acuario Museo Oceanografico, Paseo de Jose Antonio on
Monte Urgull, San Sebastian, Spain.

Museo Do Pabo Galego, Cuesta Santo Domingo 3, Santiago
de Compostela, La Coruna, Spain.?

Sweden
Lund University, Museum of Zoology, S$-223, 62 Lund,
Sweden. (L. Cederholm, Curator)

Natural History Museum, Gothenburg, Sweden,

Naturhistoriska Riksmuseet, Sektionen for Vertebrat-
zoologi, 104 05 Stockholm, Stockholm, Sweden.
(Dr C. Edelstam & Prof B. Fernholm)

Uppsala Universitet, Zoologiska Museet, Box 561, S-751
22 Uppsala, Sweden. (L. Wallin)

Switzerland

Hirnanatomisches Institute der Universitat Berne, Untere

Zollgasse 71 (Waldau), CH-3072 Ostermundigen,
Switzerland. (Prof. Dr G. Pilleri, Director)

The Netherlands
Ri jksmiseum van Natuurlijke Historie, Raamsteeg 2,
Leiden, Nederland. (Dr C. Smeenk)

Universiteet van Amsterdam, Zoologisch Museum, Adres Afd.

Mommalia, Plantage Kerklaan 36, NL 1018 CZ Amsterdam,
The Netherlands. (Dr P.J.H. van Bree)

USA

American Museum of Natural History, Central Park West at

79th St, New York, New York 100241, USA.
(W.K.H. Fuchs)

California Academy of Sciences, Dept. of Birds &

Mammals, Golden Gate Park, San Francisco, CA 94118-9961,

USA. (M. Marcussen, Curatorial Assistant)

Carnegie Museum of Natural History, Annex, Section of
Mammals, 5800 Baum Blvd, Pittsburg, Pennsylvania 15213,
USA. (S.B. Mclaren, Collection Manager)

The Charleston Museum, 360 Meeting St, Charleston,
South Carolina 29403, USA. (A.E. Saunders)

College of the Atlantic, Bar Harbor, Maine 04609, USA.

East Hampton Marine Museum, East Hampton, Long Island,
New York, USA.

Field Museum of Natural History, Roosevelt Road at Lake
Shore Drive, Chicago, Illinois 60605-2496, USA.
(Dr RM, Timm, Curator & R.J. Izor, Collection Manager)

Harvard University, Museum of Comparative Zoology,
Cambridge, Massachusetts 02138, USA.
(J. Winchell & M.E. Rutzmoser, Curatorial Assistant)

Humboldt State University, Vertebrate Museum, Arcata,
California 95521, USA. (Dr T.E. Lawlor)

Louisiana State University, Dept. of Veterinary Anatomy,
School of Veterinary Medicine, Baton Rouge, Louisiana
70803-8408, USA, (Dr J.R. Haldiman)

Nantucket Whaling Museum, Nantucket Historical Assoc.,
P.0. Box 1016, Nantucket, Massachusetts 02554, USA,
(R.A. Stackpole, Curator)

B. mysticetus (N. Atlantic): 1 skeleton (articulated, young animal), Turner, 1912.
1 skull lacking mandible, 1 fetus (stuffed & dried with skeleton),

misc. elements & soft parts.

[Constitute 2 syntypes of B. mysticetus borealis, Knox 1838.]

E. australis: misc. vertebrae & tympano—periotics.

"B. biscayensis": 1 skull including tympano-periotics (right only?).

C. marginata: baleen.

[Surviving material of the Turner cetacean collection was transferred

from the Dept Anatomy, Univ. Edinburgh to the Roy. Mus. Scotland in 1956.1]

B. mysticetus: 2 plates baleen.

E. glacialis: 1 skeleton (display; lacking some caudal vertebrae, D.R. McIntyre
bullae & pelvics; N. Atlantic), baleen plates (from skeleton now (pers. comm.),
at Zoologisk Museum, Copenhagen).

Eubalaena sp.: 1 incomplete cranium (occipital area).

E. glacialis: 1 skeleton (temporarily off display; possible lacking D.R. McIntyre
baleen, bullae & one flipper). (pers. comm.)

B. mysticetus: 1 scapula.
Taxon undetermined: misc. cetacean bones.

B. mysticetus: 1 skeleton (subfossil, display), 1 skull. Prof. B.

"0dd items of both Balaena and Eubalaena." Fernholm
(pers. comn,)*
C. Edelstam

(pers. comm, )*
B. mysticetus: 1 skeleton (display; includes baleen, but lacks
pelves, sternum, & minor limb bones; N. Atlantic), 1 incomplete
cranium, 1 right maxilla, fragments - cranium, vertebrae & ribs,
small fetus (possibly Balaena).
E. glacialis: 3 skeletons (display; incl. 1 subfossil of young animal;
N. Atlantic), misc. elements.

B. mysticetus: 2 vertebrae.

E. glacialis: 1 bulla.

Eubalaena sp.: 2 bullae, 2 subfossil specimens, including type of
Hunterius swedenborgii, Lilljeborg 1867.

E. australis: 1 incomplete skull (braincase), periotic + bulla, Pilleri, 1964
baleen, brain (all from 1 animal; Natal Waters).

B. mysticetus: 1 skull (presumably neonate). Broekema,
E. glacialis: 1 complete skeleton (display), 1 skull. 1983.

B. mysticetus: vertebrae, scapulae (from 16th & 17th century
tryworks of Dutch whalers).
E. glacialis australis (S. Africa): 1 complete skull.

B. mysticetus: 1 partial skeleton, bulla (right, damaged). Holder, 1883.
E. glacialis: 1 skeleton, 1 incomplete skeleton, 1 bulla (left). J.A. Allen,
Eubalaena sp.: "whalebone". 1908.

C. marginata: 1 skeleton.
B, mysticetus (N. Pacific): 1 plate baleen.

"Balaenidae" (N. Pacific): 1 fossil bulla.

E. glacialis (N. Atlantic): 1 complete skeleton (display).

E. glacialis (N. Atlantic): 1 incomplete skeleton (lacking some S. Katona

caudal vertebrae). (pers. comm.)¥

E. glacialis: 1 skull, J. Mead
(pers. comm.)¥

E. glacialis (N. Atlantic): 1 complete skeleton (display, some
damage & reconstruction).

B. mysticetus: 2 vertebrae, 1 forelimb, 2 plates baleen.
Eubalaena sp.: 1 skeleton (display), 1 "tympanic", 1 vertebra,
1 forelimb, 2 plates baleen,

E. glacialis: "baleen".

B. mysticetus: 1 cranium & partial nasal passages, 11 baleen Albert, 1985.
(small filaments & "beginnings of small plates"), 3 vertebrae,
brain, eyes, larynges & numerous other soft tissue samples.

E. glacialis: 3 mandibles (incl. pair).
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Holdings/Origin References

National Marine Mammal lab, (NOAA), 7600 Sand Point Way,
Bldg 32, Seattle, Washington 98115, USA.
(M. Nerini & D.W, Rice)

National Museum of Natural Hist Smithsonian Inst
Washington, D.C. 20560, USA. o st
(Dr J.G. Mead, Curator of Marine Mammals)

Natural History Museum of Los Angeles County,

900 Exposition Blvd, Los Angeles, California 90007,
(D.R. Patten, Curator)

Naval Arctic Research Lab. (NARL), Point Barrow, Alaska.

New England Aquarium, Central Wharf, Boston,
Massachusetts 02110, USA. (S. Kraus, Research Associate)

North Carolina State Museum of Natural History, P.O. Box
27647, Raleigh, North Carolina 27611, (M.K. Clark)
0ld Dartmouth Historical Society, Whaling Museum,

18 Johnny Cake Hill, New Bedford, Massachusetts 02740.
(Dr R.C. Kugler, Director)
Philadelphia Academy of Sciences, 19th St and Parkway,
Philadelphia, Pennsylvania 19103,

San Diego Natural History Museum, P.0O. Box 1390, San
Diego, California 92112. (S. Breisch, Curatorial Asst)

Santa Barbara Museum of Natural History, 2559 Puesta de
Sol Rd, Santa Barbara, California 93105,
(Dr C. Woodhouse, Curator)

Texas A & M University, Dept of Veterinary Anatomy,
College of Veterinary Medicine, Texas A & M University,
College Station, Texas 77843. (Dr R.J. Tarpley)

University of Alaska Museum, Fairbanks, Alaska 99701,
(G. Jarrell)

University of California, Museum of Paleontology,
Berkeley, California 94720,
(J.H. Hutchison, Research Paleontologist)

University of Colorado Museum, Campus Box 315, Boulder,
Colorado 80309. (L.D. Ivy)

University of Florida, Florida State Museum, Museum Rd,
Gainsville, Florida 32611,
(L. Wilkins, Collections Manager)

University of Georgia, Dept of Medical Microbiology,
College of Veterinary Medicine, Athens, Georgia.

University of Iowa, Museum of Nat. Hist., Iowa City,
Iowa 52242, (G.D. Shrimper, Director)

University of New Orleans, Center for Bio-Organic Studies,
New Orleans, Louisiana 70148,

University of Puget Sound, J.R. Slater Museum of Nat.
Hist., Thompson Hall, Tacoma, Washington 98416-0360.
(E.B. Kritzmann, Curator)

University of Washington, Dept of Microbiology &
Immunology, School of Medicine, Seattle, WA 98195,

Yale University, Peabody Museum, P.0. Box 6666, New Haven,
Connecticut 06511, (F.C. Sibley)

USSR
Museum of Arkhangel'sk.

Novosibirsk Museum.
Riga Nature Museum, latvia.
Zoological Museum, Moscow State University, Moscow.

Zoological Museum of the USSR, Academy of Sciences,
Leningrad.

B. mysticetus: 1 incomplete skull, 10 bullae, 2 vertebrae.

B. mysticetus: 1 skull, 20 "skeletal elements" (W. Arctic-2 & W.+C.
Arctic), 10 "baleen".

E. glacialis: 3 complete skeletons (1 with baleen; N. Atlantic-2;

N. Pacific-1), 3 skulls (1 with baleen; N. Atlantic-1, S. Atlantic-1,
& N. Pacific-1), 5 "skeletal elements" (N. Atlantic & N. Pacific),

9 "baleen", 4 "casts, models, photographs & 'fluid-preserved' samples".
C. marginata: 1 skull (N. Zealand), 1 "baleen", 4 "casts, models,
photographs" (N. Zealand).

B. mysticetus: 8 complete skulls with partial postcranial skeletons,
6 skulls (4 complete; 2 with single mandible), numerous misc. baleen,
skeletal elements & photographs, fetal & fluid-preserved materials
(all W, Arctic).

E. glacialis (N. Atlantic): 1 complete skeleton (neonate).

Patten, 1981.

B. mysticetus: 3 skulls, "few skeletal elements". H. Braham
[Some specimens originally at NARL transferred to Univ. Alaska (pers. comm,)*
Museum, Fairbanks (G. Jarrell, pers. comm.)] T. Albert

(pers. comm.)*
E. glacialis: 1 skeleton (display).

Eubalaena sp.: 1 skeleton (display).

B. mysticetus: "baleen".

E. clacialis: "baleen".

J.G, Mead
(pers. comm.)*

Eubalaena sp.: 1 "skull/skeleton", 3 misc. "skeletal elements".

B. mysticetus: 2 pieces baleen, 1 bulla (left).

E. glacialis (N. Pacific): 1 plate baleen. Woodhouse &

Balaenidae (Taxon uncertain): 1 mandible, 1 bulla. Strickley,
1982,

B. mysticetus: 1 fetus (fluid preserved), vertebrae & flipper Albert, 1985,

elements, larynges, ovaries, testes & numerous other soft tissue
samples.,

B. mysticetus: 1 incomplete skeleton (cranium on display: W. Arctic),

1 partial skeleton (occipital portion of cranium, scapula, 7 vertebrae,
1 flipper, plus 1 mandible on display; W. Arctic), 5 bullae,

5 vertebrae, 2 humeri.

Balaenidae: 2 skulls, 1 cranium, 1 periotic, 1 periotic + bulla,
2 bullae (all fossil).

Eubalaena sp.: 1 incomplete skull, "baleen".

Eubalaena sp.: 1 pair mandibles (imm.), 1 mandible (display;
N. Atlantic).

B. mysticetus: various soft tissue samples. Albert, 1985,

Eubalaena sp. (N. Atlantic): 1 complete skeleton (display).

B. mysticetus: various soft tissue samples. Albert, 1985,

B, mysticetus (N. Atlantic): 2 complete skulls, 4 bullae.

B. mysticetus: various soft tissue samples. Albert, 1985.

"B. mysticetus" (Newfoundland): 1 mandible, ribs, vertebrae, scapula,
humerus,
Eubalaena sp. (New Jersey): skeleton (cataloged as "B. mysticetus").

B, mysticetus: 1 mandible. Tomilin, 1957
B, mysticetus: 1 rib. Tomilin, 1957
B. mysticetus: 2 mandibles, 1 plate baleen. Tomilin, 1957
B. mysticetus: 2 mandibles, 2 "cervical units", 3 plates baleen. Tomilin, 1957
E. glacialis: baleen.

B. mysticetus: 1 mandible, vertebrae & flipper bones, 6 plates Tomilin, 1957

baleen, fetal baleen (fluid), "tympanic bones".

Notes to the table:

1. Kasuya (pers. comm.) reports bullae of both species at NSM, Miyazaki makes no note of bullae for either species.

2. A. Aguilar (pers. comm.) reports the baleen plates but McIntyre was unable to confirm during on~site visit (D.R. McIntyre,

pers, comm.).
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Table 2
Surveyed institutions reporting no specimens of whales of the Family Balaenidae.

Australia

University of Queensland, Dept of Anatomy, St Lucia, Queensland 4067, Australia. (Dr M.M. Bryden)

Brazil

Universidade Federal da Paraiba, Dept Sistematica e Ecologia, Campus Universitario, 58000 Joao Pessoa — PB, Brazil. (Dr A. Langguth)
Canada

British Columbia Provincial Museum, Parliament Bldgs, Victoria, B.C., Canada V8V 1X4. (D. Nagorsen, Curator of Mammals)
Provincial Museum of Alberta, 12845 102nd Av, Edmonton, Alberta, Canada TSN OM6. (H. Smith) .
University of British Columbia, Cowan Vertebrate Museum, Dept of Zoology, Vancouver, British Columbia, Canada V6T 1W5. (Dr I. McTaggart Cowan)

Denmark
Naturhistorisk Museum, DK-8000 Aarhus, Copenhagen, Denmark. (B. Jensen)

d 3 Iy
City of Bristol Museum & Art Gallery, Queens Rd, Bristol, Avon BS8 IRL. (Mrs A.F. Hollowell, Curator of Natural i_listory (via C.W.A. Pettitt)).
Merseyside County Museums, William Broun St., Liverpool L3 8EN. (Dr M.J. Largen, Keeper of Vertebrate Zoology (via I.H.q. Lyster)).
The University of Manchester, Manchester Museum, Oxford Rd, Manchester M13 9PL. (Dr M.V. Hounsome, Keeper of Zoology (via I.H.J. Lyster)).

Federal Republic of Germany .
Universitat Hamburg, Zoologisches Institut und Zoologisches Museum, Martin-Luther-King-Platz 3, 2000 Hamburg 13. (Prof Dr H. Schliemann)
Zoologische Staatssammlung, Maria-Ward-Strasse 1b, D-8000 Munchen 19, Federal Republic of Germany. (Dr R. Kraft, Curator of Mammology)

France . .

Musee Guimet d'Histoire Naturelle, 28 Bd. des Belges, 69006 Lyon, France. (Mr J. Clary, Ass::.stant de Zoologie (via D.R. Patten))
Museum d'Histoire Naturelle, 12 rue Voltaire, 44000 Ville de Nantes, France. (Mme J. Baudouin)

German Democratic Republic

Zoologisches Museum, Invalidenstrasse 43, Berlin 104, Democratic Republic of Germany. (D.R. Patten, pers. comm. )

Iceland

Icelandic Museum of Natural History, P.0. Box 5320, 125 Reykjavik, Iceland. (A. Petersen, Curator of Zoology)

Ireland

National Museum of Ireland, Natural History Division, Kildare Sreet, Dublin 2, Ireland. (Dr C.E. O'Riordan)
Trinity College Zoology Museum, Dept of Zoology, Dublin 2, Ireland. (M. Linnie)

University College, Zoology Dept, Galway, Ireland. (Dr J.S. Fairley)

Italy

Museo Civico di Storia Naturale "Giacomo Doria", Via Brigata Liguria, N.9, I-16121 Genova, Italy. (Dr R. Poggi)
Korea

National Fisheries, University of Busan, Busan, Korea 608. (Dr Chan—il Chun)

Malaysia

Sarawak Museum, Kuching, Sarawak, Malaysia. (C. Leh, Zoologist)

Namibia

State Museum, P.0. Box 1203, Windhoek 9100, Namibia. (Dr C.G. Coetzee)

Northern Ireland
Ulster Museum & Botanic Gardens, Dept of Zoology, Belfast BT9 5AB, N. Ireland. (T. Bruton, Scientific Officer of Vertebrates)
Norway
Kommander Chr. Christensens Hvalfangstmuseum, Museumsgf. 39, N-3200 Sandefjord, Norway. (Mr H.R. Hansen, Librarian)
Poland
Polish Academy of Science, Mammals Research Inst., 17-230 Biatowieza, Poland. (Dr A.L. Ruprecht)
Portugal
Museu e Laboratorio Zoologico, Universidade de Coimbra, Centro de Sistematica e Ecologia, 3049 Coimbra Codex, Portugal.
(M.M. da Gama F. Assalino)

Republic of South Africa
Kaffrarian Museum, Post 1434, King William's Town 5600, South Africa. (L.R. Wingate, Curator of Mammals)

Scotland

Airdrie Museum, Wellwynd, Airdrie, Lanarkshire ML6 OAG, Scotland. (via C.W.A, Pettitt, pers. comm.)

Art Gallery and Museum, Kelvingrove, Glasgow GB 8AG, Scotland. (Mr C. Hancock, Keeper of Natural History (via I.H.J. Lyster))

Daniel Stewart and Melville College, Dept of Biology, Queensferry Rd, Edinburgh EH4 3EZ, Scotland. (E. Campbell (via C.W,A, Pettitt))
Dundee Museum & Art Gallery, Albert Sq., Dundee DDl 1DA, Scotland. (Mr R.K. Brinklow, Keeper of Natural History (via I.H.J. Lyster))
Inverness Museum & Art Gallery, Castle Wynd, Inverness IV2 3ED. (Mr S. Morgan, Curator (via C.W.A, Pettitt & I.H.J. Lyster, pers. comm.))
Kircaldy Museum & Art Gallery, War Memorial Gardens, Kirkcaldy, Fife KYl 17G, Scotland, (Miss A.J. Kerr, Curator (via I.H.J. Lyster))
Montrose Museum & Art Gallery, Panmure Place, Montrose, Angus DDIO 8HE, Scotland. (M.N. Atkinson, Curator (via I,H.J. Lyster))

Peterhead Arbuthnot Museum, St Peter St., Peterhead, Aberdeenshire AB4 6QD, Scotland. (Miss J. Chamberlain-Mole, Curator (via I.H.J. Lyster))
Shetland Museum, Lower Hillhead, Shetland ZEl1 OEL, Scotland. (Mr T, Watt, Assistant Curator (via I.H.J. Lyster))

Stirling Smith Art Gallery & Museum, 30 Albert Place, Dumbarton Rd, Stirling FK8 2RQ, Scotland. (Mr M. McGinnes, Assistant Curator)

University of Edinburgh, Dept of Anatomy, Edinburgh, Scotland. (Dr Yeoman) [Surviving materials from the Turner cetacean collection are now at
the Royal Museum of Scotland]

Singapore
National University of Singapore, Dept of Zoology, Zoological Reference Collection, Upper Jurong Rd, Singapore 2263,
(Mrs Yang Chang Man, Scientific Officer)

Spain
Santander Museum, Santander, Spain. (A. Aguilar, pers. comm.)
Universidad de Barcelona, Catedra de Zoologica (Vertebrados), Barcelona 08071, Spain. (Dr A. Aguilar)

Uruguay
Museo Nacional de Historia Natural, Casilla de Correo 399, Montevideo, Uruguay. (Mr R. Praderi)

USA

Alaska Dept of Fish & Game, 1300 College Rd, Fairbanks, Alaska 99701. (K.J. Frost, Marine Mammals Biologist)

Alaska State Museum, Pouch FM, Juneau, Alaska 99811-0507. (L. Wallen, Curator)

Bishop Museum, P.0. Box 19000-A, Honolulu, Hawaii 96819. (A. Engilis, Jr., Curatorial Assistant)

Bowdoin College, Peary-Macmillan Arctic Museum, Hubbard Hall, Brunswick, Maine 04011, (Dr S.A. Kaplin)

California Polytechnic State University, San Luis Obispo, California 93407. (Dr A.I. Roest)

California State University, Dept of Biological Science, 6000 J. St., Sacramento, California 95819. (J. Tilley)

Clemson University, Dept of Biological Sciences, Vertebrate Collections, 338 Long Hall, Clemson, South Carolina 2963l.

Cornell University, Mammal Collection, Ecology & Systematics, Div. Biol. Sciences, Corson Hall, Ithaca, New York 14853-0239. (Dr R.G. Bauer)
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Table 2. (cont.)

Denver Museum of Natural History, City Park, Denver, Colorado 80205. (B. Webb, Curator of Zoology)
Flo;i@a State University Museum, Dept of Biological Science, Tallahassee, Florida 32306-2043. (F.C. James)
Louisiana State University, Museum of Zoology, Baton Rouge, Louisiana 70893, (Dr M. Hafner, Curator of Mammals)
Milwaukee Public Museum, Milwaukee, Wisconsin 53233. (Dr M. Tuttle, Curator of Mammals)
Moss Landing Marine laboratories, P.0. Box 223, Moss Landing, California 95039-0223, (Dr B. Wursig)
New York State Museum, Science Service, The State Education Dept, Cultural Education Center, Albany, New York 12230.
(Dr D.W. Steadman, Senior Scientist (Zoology))
North Carolina State University, Dept of Zoology, Box 7617, Raleigh, North Carolina 27695-7617. (Dr R.A. Powell)
North Slope Borough, Conservation and Environmental Protection Office, P.O. Box 69, Barrow, Alaska 99723. (Dr T.F. Albert, Senior Scientist)
Oregon Institute of Marine Biology, University of Oregon, Charleston, Oregon 97420, (M. Graybill)
Oregon State University, Marine Science Center, Newport, Oregon 97365. (Dr B. Mate)
San Jose State University, Museum of Birds and Mammals, Dept of Biological Sciences, 1 Washington Sq, San Jose, California 95192-0100.
(J. Vollenweider-Geary, Assistant Curator)
Texas Cooperative Wildlife Collection, Texas A & M University, College Station, Texas 77843-2258. (P.S. Cato)
University of California, Center for Coastal Marine Studies, Div. of Natural Sciences, Santa Cruz, California 95064. (T.P. Dohl)
University of California, Museum of Vertebrate Zoology, 2593 Life Sciences Bldg, Berkeley, California 94720.
(Dr J.L. Patton, Curator of Mammals)
University of California, Zoology Dept, Collection of Milton Hildebrand, Davis, California 95616. (Dr M, Hildebrand)
University of Connecticut, Museum of Natural History, Room 314, 75 North Fagleville Rd, Storrs, Connecticut 06282. (R.E. Dubos)
University of Miami, School of Marine & Atmospheric Science, Div. of Biology & Living Resources, 4600 Rickenbacker Causeway, Miami, Florida
33149-1098. (Dr D.K. Odell)
University of Michigan, Museum of Zoology & Museum of Paleontology, Ann Arbor, Michigan 48109. (Dr L.R. Heaney, Curator of Mammals)
University of Oregon, Condon Museum of Geology, Dept of Geology, Eugene, Oregon 97403-1272, (Dr W.N. Orr, Curator)
U?%;e;sity of Rhode Island, Graduate School of Oceanography, Narragansett Bay Campus, Narragansett, Rhode Island 02882-1197.
.E. Winn)
University of Washington, Burke Museum, Zoology Division, Seattle, Washington 98195. (J. Rozdilsky)
Washington State University, Charles R. Conner Museum, Pullman, Washington 99164-4220. (J.D. Reichel, Assistant Curator)
The Whaling Museum, Box 25, Cold Spring Harbor, Long Island, New York 11724, (R.D, Farwell, Director)
Wales

National Museum of Wales, Cathys Park, Cardiff CFl 3NP, Wales. (Mr P.J. Morgan, Keeper of Zoology (via I.H.J, Lyster))

Table 3
Whaling and stranding sites where specimens of right whales (sensu lato) might be obtained.

Locality Material Source
Peninsula Valdes, Argentina. Approx. 3 specimens of E. australis strand per year. R. Bastida (pers. comm.)
Whaling station, Imbituba (28°15'S) Several skulls and bone of E. australis L. Carter (pers. comm.)
south of Florianopolos, Brazil. (30 yrs of whaling).
Red Bank, Labrador, Canada. Few crania (weathered basicranial portions only) of Balaenidae D.R. Patten (see SC/35/RW1l)

on west shore of bay.

Cabo Espiretu Santo, Chile. Skeleton of Eubalaena sp. from stranded specimen. Goodall & Galeazzi, this vol.
Whaling station, 8-12 mi. inland, south 01d skulls and bones of E. australis. L. Carter via B. Loutit

of Ugab River, ca. 120 mi. (?) north of
Swakopmund, Namibia.

St Lawrence Island, Alaska, USA. 100+ skulls (weathered) of B. mysticetus. H. Braham (pers. comm.)

Appendix 7
HISTORICAL CATCHES OF RIGHT WHALES BY AREA

The following catch figures have been obtained by a NORTH ATLANTIC RIGHT WHALE CATCHES
combination of recorded catches and estimates using oil FROM ELEVENTH CENTURY
or whalebone yields, depending on the source of

information. Thus most ‘U.S. Whalers’ catches are _
estimates from oil yields (see Appendix 12 and 1. Bay of Biscay (SC/25/RW1)

A. Basque Fishery

particularly the note of caution about its use), whereas French Basque Country  1059-1688, peak 1251-1300
most French catches have been obtained from records of Spanish Basque Country  1150-1893, peak 1451-1600
catches actually obtained. Users of this information Santander 1190-1720, peak 1601-1650
should consult the sources listed for details of estimation. Asturias 1232-1722, peak 1601-1650

Galicia 1371-1720, peak 1601-1640

Possible catch: some dozens, less than 100 per year (only
Summarized from tables prepared by T. Du Pasquier. 4 whales caught during the twentieth century).
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2. Newfoundland and Labrador

From ca. 1530 to ca 1610-20, with small catches up to
1713.

Estimated catch of Spanish whalers: 10-12 per voyage,
or 300-500 per season. In small sample of 17 individuals
from the Basque whaling station at Red Bay, Labrador,
bone evidence indicates that approximately 509, were
bowheads and 509 right whales (SC/35/RW11).

Estimated total catch from 1530 to 1610:
25,000-40,000 whales (of which an unknown but possibly
significant percentage may have been bowheads).

3. Spitsbergen and seas around Iceland (SC/35/RW13)

These values refer to the minimum number of voyages by
French whalers and the minimum estimated right whale
catch.

The average number of ‘right whales’ for nine voyages
was four. The main catch was bowhead or Grand Bay
whales, near Spitsbergen or in the ice; but if they did not
fill up the ship, the whalers fished Sardes (right whales)
around Iceland, very likely what we later call 60-35
Ground. As certain whalers only took bowheads,
estimates of the catch have been made with an average
of 3 right whales per voyage from 1613 to 1718.

To these figures should be added the small number of
Spanish vessels, and also captures by Dutch, German
and English whalers, although according to Dr C. de
Jong (pers. comm.) and Dutch took almost only
bowheads.

Period Voyages Catches Period Voyages Catches
1613-18 10 30 1669-78 202 606
1619-28 8 24 1679-88 143 429
1629-38 32 96 1689-98 68 204
1639-48 45 135 1699-1708 40 120
1649-58 19 57 1709-18 93 279
1659-68 78 234 Total 738 2,214

4. Davis Strait

These values refer to the exact number of voyages by
French whalers and the estimated right whale catch.

After 1719, French whalers went mostly to Davis
Strait. They apparently took a much smaller number of
right whales, probably on their return trip, as Appendix
4 (in (SC/35/RW13) shows an average catch of 1.2 right
whales for 18 voyages from 1737-1754. Thus this average
has been applied from 1719 to 1758: after 1758 no right
whales were taken.

The take by Dutch, German, Danish and English
vessels is unknown.

Period Voyages Catches Period Voyages Catches
1719-28 193 231 1749-58 21 25
1729-38 230 276 1759-66 4 0
173948 55 66 Total 503 598

B. Dutch, English, Danish and German fisheries, 17th to
19th centuries

Greenland and Spitsbergen waters, later Davis Strait,
incidentally around Iceland. No data available differen-
tiating right whales from bowheads. Presumably mostly
bowheads captured.

C. Long Island (New York) Fishery (SC/35/RW24)

The estimated annual catch from 1650-99 was 20-25,
from 1700-25. Although whaling continued, no data are
available from 1750-1820 (see ‘D’ below).

Year Catch Year Catch Year Catch
1656 1 1688 8-9 1708 17
1669 12-13 1699 12-13 1711 ca 27
1687 100 1707 111 1721 40
1732/33 11

D. Massachusetts Coast

Records are scanty and imprecise, but shore-based right
whaling along the Massachusetts coast began in the early
17th century, reaching a peak in the early 18th century.
The record season’s catch of Nantucket was 86 in 1726.
Allen (1916) found records of only 9 whales taken along
the coast between 1800 and 1850, and at least 63 between
1850 and 1900. From available recpords, the average
catch from 1620 to 1913 was three whales per year. In this
century, in addition to the values in the Table 1, one right
whale was taken at Madeira in 1959 and two in 1967.

. 20th C, NE
Long Island US whalers N. Atlantic Atlantic

Period (SC/35/RW24) (Appendix 12) (SC/35/RW23)! (SC/35/RW8) Total

1820-4 20
1825-9
1830-4
1835-9
18404
1845-9
18504
1955-9
18604
1865-9
18704
1875-9
18804
1885-9 1
18904

1895-9

1900-4

N D
[V RV, Re N sl e \We N N

[65]
[3]
[38-43]
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[28]
(6]
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1905-9
1910-4
1915-9
1920-4
1925-9
Total

82-83 86-87
38-40 39-41
1 3
5 6
1
134-137

=N

1
453-456

-
&S
—
~
wi 0l

[140-145]

! Periods actually 1855-65, 1866-75, 1876-85, 1886-95, 1896-1905.

SOUTH ATLANTIC RIGHT WHALE CATCHES, 1785-1939

South Atlantic right whale catches by five-year period, 1785-1939. The South Atlantic ground was opened in
1775 - catches prior to 1785 are unknown. US catches prior to 1805 are underestimates. To the totals below should
be added to catches of British whalers. The following numbers of British whalers are known to have been in the South
Atlantic: 1775 - 10; 1788 — 13; 1793 — Brazil and Patagonia - 7, South Georgia — 4, Africa — 6, east coast of Africa -3
(SC/35/RW9). The total catch figures for French vessels have been divided proportionally according to the number
of vessels on each ground, assuming that unknown catches are equal to the average catch of the other vessels in the
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same year; as whales were usually present on the grounds immediately before and after the calendar year end, catches
have been assigned to the latter year.

There was also a Brazilian fishery from at least 1950-73 (1957 - 10; 1973 — 1). The average catch at Santa Catarina
Is. was 5-6 yearly. The possible total kill from 1952-73 was 350 (SC/35/RW20).

Southern African

shore whaling French whalers (SC/35/RW13) US whalers Modern whaling,
Period  (SC/35/RWS) Southern Africa Tristan da Cunha Brazil Banks, Falklands Unspecified Appendix 12  Antarctic(IWS, 1942) Total
1785-9 14 147 - 205 - 4 - 370
17904 70 425 - 238 360 86 - 1,179
1795-9 87 0 - 0 - 6 - 93
18004 150 - - - - - - 150
1805-9 81 0 - 0 - (4,339) - (4,420)
18104 148 0 - 0 - - - 148
1815-9 144 46 - 119 11 177 - 497
1820-4 191 75 - 505 111 3,742 - 4,624
1825-9 105 0 - 559 93 3,739 - 4,496
1830-4 214 340 320 536 49 8,959 - 10,418
1835-9 56 219 62 207 - 6,477 - 7,021
1840-4 33 - - - - 484 - 517
1845-9 31 - - - - 400 - 431
1850-4 25 - - - ~ 722 - 747
1855-9 24 - - - - 319 - 343
18604 9 - - - - 555 - 564
1865-9 15 - - - - 443 - 458
18704 9 - - - - 176 - 185
1875-9 7 - - - - 351 - 358
18804 6 - - - - 362 - 368
1885-9 10 - - - - 318 - 328
1890-4 20 - - - - 293 - 313
1895-9 21 - - - - 10 - 31
19004 11 - - - - 44 - 55
1905-9 4 - - - - 34 - 38
1910-4 11 - - - - 26 202 239
1915-9 6 - - - - - 115 121
19204 11 - - - - - 39 50
1925-9 9 - - - - - 26 35
19304 1 - - - - - 2 3
1935-9 7 - - - - - 2 9
Total 1,530 1,252 382 2,369 624 32,066 386 38,609

NORTH PACIFIC RIGHT WHALE CATCHES, 1840-1969

Pacific right whale catches by five-year period, 1840-1969. The Japan ground, East China Sea opened around 1822,
mainly for sperm whaling, are available but low catches would have been involved — whaling countries were Britain,
USA and France. The north east coast, Kodiak opened in 1835 with a peak from 1840—48 — the USA, France, Britain,
Germany and Hawaii were involved. The Okhotsk Sea ground opened in whaling ended in 1907. The total catch was
2,400-2,800 with a total kill perhaps as high as 3,600 — the USA, Britain (colonial France, Germany, Russia and Hawaii
were involved.

Okhotsk Sea  Shore whaling, US west Japan, Korea, Kuriles Alaska, Bering British US Whalers
Period (SC/35/RW26) coast (SC/35/RW26) & Kamchatka (SC/35/RW26) Sea (SC/35/RW26) Columbia (SC/35/RW26) (Appendix 12) Total
1840-4 - ~ - - - 2,985 2,985
1845-9 [820} - - - - 8,044 8,044
18504 [536] - - - - 1,370 1,370
1855-9 [593] [2] - - - 1,369 1,369
18604 [40] (1] - - - 585 585
1865-9 - (1] - - - 439 439
1870-4 [8] [2] - - - 60 60
1875-9 - [1] - - - 85 85
18804 - [1] - - - 5 5
1885-9 [21] [6] - - - 228 228
18904 - - -~ - - 23 23
1895-9 [11] - - - - 24 24
1900-4 - - - ~ - 24 24
1905-9 - - - - - 3 3
19104 - - 7 - - - 7
1915-9 - - 22 3 - - 25
1920-4 - 1 25 2 3 - 31
1925-9 - - 39 11 1 - 51
19304 - - 30 - - - 30
1935-9 - ~ 8 2 - - 10
1940-4 - - 24 - - - 24
1945-9 - - 2 - - - 2
1950-4 - - ~ - 1 - 1
1955-9 - - 12 - - - 12
1960-4 - - 3 9 - - 12
1965-9 2 - - - - - 2
Total [2,629] 2 [14] 1 172 27 5 15,244 15,451
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SOUTH PACIFIC RIGHT WHALE CATCHES, 1815-1969

South Pacific right whale catches by five-year period, 1815-1969. The coast of Chile ground opened in 1790 (for sperm
whales) and French whalers were estimated to take 7 right whales in 1791 and 2 in 1792 (SC/35/RW13). Other countries
involved were the USA and Britain. By 1790-93, 41 vessels were operating in the Pacific (23 British, 8 French, 10
American), mostly sperm whaling (SC/35/RW9). The approximate opening of the Australian ground was 1793 and
the New Zealand in 1801 (Dawbin, pers. comm.). To the totals below should be added the British and German vessels.

Coast of Chile Chile & Peru S. Australia Bay whaling
French (IWS, 1942; Victoria, N.S. Tasmania New Zealand Campbell Is. US whalers French whalers

Period (SC/35/RW13) Aguayo, 1974) Wales (SC/35/RW12) (SC/35/RW12) (SC/35/RW10, 12) (SC/35/RW12) (Appendix 12)  (SC/35/RW13) Total
1815-9 31 - - - - - 1,298 - 1,329
18204 51 - - 188 - - - — 239
1825-9 18 - 5 587 24 - - - 634
18304 862 - 536 1,388 610 - 675 - 4,071
1835-9 1,349 - 2,282 3,512 1,015 - 3,026 2,723 13,907
1840-4 46 - 1,686 2,799 787 - 4,808 1,148 11,274
1845-9 24 - 316 597 624 - 2,568 - 4,129
18504 - - 170 92 76 - 282 - 620
1855-9 - - 10 9 168 - 431 - 618
1860-4 - - 42 28 29 - 520 - 619
1865-9 - - 26 3 25 - 103 - 157
1870-4 - - 28 1 18 - 68 - 115
18759 - - 7 8 56 - 7 - 78
18804 - - 5 6 56 - 122 - 189
1885-9 - - 5 6 56 - 432 - 499
1890-4 - - - - - - 100 - 100
1895-9 - - - - - - ~ - -
19004 - - - - - - - - -
1905-9 - - - - - 13 20 - 33
19104 - - - - - 50 - - 50
1915-9 - 12 - - 14 - - - 2%
1920-4 - 7 - - 12 - - - 19

1925-9 - 26 - - 6 - - - 32

1930-4 - 48 - - 3 - - - 51

1935-9 - 56 - - - - - - 56

19404 - 1 - - - - - - 1

19459 - 0 - - 1 - - - 1

19504 - 0 - - 1 - - - 1

1955-9 - 7 - - 1 - - - 8

1960-4 - 1 - - - - - - 1

1965-9 - 3 - - - - - - 3

Total 2,381 161 5,118 9,224 3,582 63 14,460 3,871 38,860

INDIAN OCEAN RIGHT WHALE CATCHES

The Table shows catches in the Indian Ocean by five-year periods from 1830-1939, but does not include catches by
British and French whalers. In addition there was some local whaling at Madagascar in the mid-1750s. The Delagoa Bay
fishery opened in 1789 and the following French results are known for this ground (du Pasquier, pers. comm.). 1789:
2 vessels; 29 whales; 1,430 bbls oil. 1790: 4 vessels; est. 58 whales; 2,620 bbls oil. 1791: 2 vessels; est. 16 whales;
773,55 bbls. 1792-3: 9 vessels. 1803: 2 vessels. In addition, Townsend (1935) reports 18 right whales taken by US whalers
in 1793.

South Africa W. Australia South Africa W. Australia

(Natal) bay whaling US whalers (Natal) bay whaling US whalers

Period (SC/35/RW5) (SC/35/RW2) (Appendix 12)  Total Period (SC/35/RWS) (SC/35/RW2) (Appendix 12) Total
1830-4 - - 684 684 1885-9 - - 18 18
1835-9 - 50 4,055 4,105 18904 - - - -
1840-4 - 45 4,697 4,742 18959 - - 12 12
1845-9 - 76 955 1,031 19004 - - 8 8
1850-4 - 27 398 425 1905-9 - - 269 269
1855-9 - 57 484 541 1910-4 18 - 25 43
1860-4 - 3 240 243 1915-9 5 - - 5
1865-9 - 8 176 184 19204 8 - - 8
18704 - - 184 184 1925-9 2 - - 2
1875-9 - - 85 85 19304 5 - - 5
18804 - - - - 1935-9 2 - - 2

Total 40 266 12,290 12,596




REP. INT. WHAL. COMMN (SPECIAL ISSUE 10) 31

Appendix 8
MORTALITY FACTORS IN RIGHT WHALE FISHERIES

In nearly all the campaigns in the Table the technique used was hand harpoon and lance. The mortality factqr seems
to have been higher in open seas than in bays (e.g. 1834-64) and an average mortality factor 1.2-1.5 seems likely. In
the Table mortality factor ‘one’ = a/d and mortality factor ‘two’ = (d+0.5c+b)/d.

Struck, killed and Struck and Struck, killed .
Struck not processed escaped and processed Mortality factor

Period Region (a) (b) (c) (d) 'one' 'two' Source
1783-1794  South Atlantic 294 41.5 70 182.5 1.61 1.42 SC/35/RW13
1804-1869  Bay whaling, 84 8 20 56 1.50 1.32 SC/35/RW5

South Africa
1817-1837  South Atlantic 1,330 - 388 942 1.41 1.21 SC/35/RW13
1838-1839  New Holland ground 112 - 29 83 1.35 1.18 SC/35/RW2
1855-1858 Cintra Bay 25 5 - 20 (1.25) 1.25 SC/35/RwW22
1834-1864  S. Atlantic, N. 170 22 55 93 1.83 1.53 SC/35/Rw22

Pacific, Indian Ocean
1868-1898  60/35 ground 19 6 1 13 1.46 1.50
Total 2,034 82.5 563 1,389.5 1.46 1.26

Appendix 9

RIGHT WHALE SURVIVORSHIP AROUND PENINSULA VALDES, ARGENTINA

R. L. Brownell, Jr.

Data are rarely available to directly estimate calf
survivorship in baleen whales.

Two sets of observations were available on the number
of live and dead calves around Peninsula Valdes,
Argentina for five years (Table 1). The pooled calf
survivorship was calculated to be 0.945 for the mean
period females are present with their calves in the
Peninsula Valdes area (44.3 days, R. S. Payne, pers.
comm.). The pooled calf survivorship using just the
Payne data from 1971 to 1973 was 0.952 and using the
data from Bastida and Bastida for 1981 and 1982 was
0.935. Observed calf survivorship may be high because
currents are particularly strong almong the eastern outer
coast of the Valdes Peninsula and stranded calves could
have been washed out to sea before they were discovered.

An annual calf survivorship of 0.627 results from these
data if this same rate prevailed throughout the year. This

is unrealistically low, because calf mortality would be
highest soon after birth. Payne (Appendix 10) calculated
a calf survivorship in the first year for returning known
right whales at 0.732. The actual annual calf survivorship
is probably between 0.732 and 0.945.

Table 1

Observed strandings and counts of right whale calves at Peninsula
Valdes with calf survivorship for the period females are present with
calves (see text). It is assumed that all calves were born alive. Data from
1971-3 from R. Payne and from 1981-82 from R. and V. Bastida.

Number Dead Survivor- Number Dead Survivor-
Year calves calves ship Year calves calves ship
1971 19 2 0.905 1981 35 2 0.946
1972 27 1 0.964 1982 37 3 0.925
1973 37 1 0.974

Appendix 10
AGE AT SEXUAL MATURITY AND CALF MORTALITY AS DETERMINED FROM IDENTIFIED CALVES

R. Payne

Although the callosity patterns of right whales remain
constant (within the limits necessary for individual
identification) throughout the life of an individual, the
identification of calves from aerial photographs is
difficult owing to their small head size and to a dense

cover of cyamids in the first months of life (Payne et al.,
1981). However, we have been able to identify a few
individuals each year and to follow their subsequent
reappearance at Peninsula Valdes, Argentina.

Table 1 lists the number of all identified individuals
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Table 1

Number of identified calves born each year (n) and numbers of these
potentially available for reidentification each year. Assumptions: 1 year
gestation period; 1:1 calf sex ratio. YTM = maximum number of years
to sexual maturity; NTM = maximum number of animals potentially
observable for each assumed age at sexual maturity (the number in
parenthesis is the maximum number of females).

Table 2

Numbers of identified calves born each year (n) and numbers of not
resighted in subsequent years. 1st = calves seen only in their first year,
2nd = animals last seen in their 1st year, 3rd = calves last seen in their
2nd year, etc. N-M = total number available minus deaths in earlier
years; % mortality = deaths per number of animals alive at the start
of a year.

Year of Year of Year of
birth n YTM NTM birth n YM NTM birth n 1st 2nd 3rd 4th Sth 6th
1971 8 7  8(4 ) 1974 3 4 42 (20) 71 8 0 0 0 0 1 1
1972 17 6 25 (12.5) 1975 6 3 48 (24) 72 17 5 1 2 2 1 -
1973 14 5 39 (19.5) 1976 8 2 56 (28) 73 14 5 1 1 2 - -
74 3 1 0 0 - - -
75 6 2 1 - - - -
76 8 2 - - - - -
: . Totals 56 15 3 3 4 2 1
(grade B or better; Payne et al., 1981) first seen in their
calf year. Because none of these animals had been seen N-M 56 35 29 24 15 7
with a calf of its own by the end of 1979 we cannot yet % mortality 26.8 8.6 10.3 16.7 13.3  14.3

fix an age at sexual maturity for females. We can,
however, comment on what the minimum age may be by
noting the numbers of animals that reappear each year
without calves of their own.

Table 1 shows that there are eight animals which we
might have seen over eight years. Assuming a gestation
period of one year, and calf sex ratio of 50-50, there were
only four animals which might have been seen with calves
of their own had they become sexually mature by age
seven (assuming that they returned to calve at Peninsula
Valdes and were photographed with their calves). Both
assumptions seem safe considering that known females
seen for several years before being seen with a calf at
Valdes are usually present each year prior to calving
(SC/35/RW21); and females with calves are the animals
with highest sightability (Payne et al., 1981; Best, 1981).

Table 1 indicates that the number of identified calves
old enough to be sexually mature within our sighting
period is low. Thus, the chances seem relatively poor that
sexual maturity is reached between the ages of 2.5 and 6
years (as proposed by Whitehead and Payne, 1981).

Table 2 gives a further breakdown of data on the
individuals in Table 1 in order to get a maximum figure
for calf mortality. In this case we assume that any animal
permanently absent in our records from Valdes between
the years 1971 and 1977 (the years with best coverage)
has died. This assumption, though unrealistic, gives an
upper limit on mortality. It is clear that calves born in

later years are more likely to be alive even when con-
sidered dead than calves born in the first years of the
study (the latter group being animals for which we have
more years of absence to confirm the assumption that
they have died).

The year 1974 was a year of very poor photographic
coverage, meaning that all data affected by that year are
suspect. For example, an apparent mortality of five calves
in their first year from the class of 1973 is probably high
(the return of these individuals in 1974 might well have
been missed).

Nevertheless, it seems safe to conclude that mortality
in the first year is higher than in subsequent years.
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Appendix 11
TO WHAT EXTENT HAVE RIGHT WHALE CALVES BEEN RECORDED AWAY FROM THE COAST?

J. L. Bannister

Examination of 18 American logbooks, mainly from the
‘New Holland Ground’, gives the following information.
For pelagic whaling for the years 183648 and months
August to March (mainly 1838-42, October to Dec-
ember), 406 whales were killed and only one calf
recorded. For bay whaling by American vessels for the
years 1839, 1840 and 1842 and months June to October
(mainly July to September), 68 whales were killed and 17
calves recorded.

The single pelagic whaling calf record is from the vessel
Condor on 19 October 1840, in 36°52’ S, 117°27' E, i.c.,
fairly close to the south coast of Western Australia.

In extracting the above data, some logs were only
skimmed, seeking whale stamps (where whale stamps did
not occur in the log at all, it was read fully). In one log
at least, special small ‘calf’ stamps were used. Some
pelagic calf catches may therefore have been missed, but
certainly only very few. It is, of course, possible that for



REP. INT. WHAL. COMMN (SPECIAL ISSUE 10) 33

some unknown reason the logkeeper did not record calves
when at sea, but only when bay whaling; however, this
seems unlikely. It is also possible, but unlikely, that calves
might have been ignored by pelagic harpooners, as well
as in the records.

An associated question is the extent to which adult
male right whales occur in coastal waters in winter.
Catches are not often recorded by sex, except as ‘cow and

calf’, but for one bay whaling period in 1839, the Emerald
records details of most of the catch. Of 21 animals taken
in Doubtful Island Bay, on the south coast of Western
Australia, between 1 July and 5 October, there are four
records of ‘cows and calves’, five of single cows, one of
a bull, one of a cow and bull, one ‘dryskin’, one ‘small’
and four unspecified. At least in that instance, bulls
accounted for almost 10%, of the bay whaling catch.

Appendix 12

AN ATTEMPT TO RECONSTRUCT THE CATCH HISTORY OF RIGHT WHALES IN THE AMERICAN
FISHERY, 1805-1909

P. B. Best

Note that these calculations were extensively reworked following the meeting and supplemented with an independent
analysis based on the catch per voyage (Best, in prep., Estimates of the landed catch of right (and other whalebone)
whales in the American fishery, 1805-1909°; submitted to Fishery Bulletin). The tables given here should therefore be
considered only as a preliminary version prepared for the purposes of the meeting.

Table 1

Mean yield per whale for the US fishery. Values were calculated (except for the gray whale where the value was taken from Henderson, 1972) from
voyages listed by Townsend (1935) on which only one species of baleen whale was taken (North Pacific right whales were considered as a different
‘species’). Only voyages on which ten or more individuals were landed were included in the calculation. Production figures for each voyage were
obtained from Starbuck (1878) or Hegarty (1959) and include oil sent home or sold abroad when known.

Number 0il landings Oil/whale Number 0il landings Oil/whale
voyages Catch (barrels) (barrels) voyages Catch (barrels) (barrels)
Bowhead whales 39 987 80,888 82,0 Humpback whales 29 1,137 27,797 24.5
North Pacific right whales 17 341 41,645 122.1 Gray whales - - - 35
Other right whales 130 3,247 213,903 65.9
Table 2

Preliminary estimate of numbers of baleen whales taken by US whalers, 1805-1909. The species composition of the catch was obtained from the
logbook sample examined by Townsend (1935) for each period. This sample was pro-rated using US import figures for whale oil from Starbuck
(1878) and Hegarty (1959), and mean oil yields per whale for each species from Table 1.

Right, North
Period Bowhead Atl. Pacific

Right, South
Atl. Pacific Indian Humpback Gray

Right, North Right, South
Period Bowhead Atl, Pacific Atl. Pacific Indian Humpback Gray
1805-09 - - - (4,339) - - - -
1810-14 - - - - - - - -
1815-19 295 - - 177 1,298 - 118 -
1820-24 - - - 3,742 - - - -
1825-29 - - - 3,739 - - 14 -
1830-34 - - - 8,959 675 684 48 -
1835-39 - - - 6,477 3,026 4,055 816 -
1840-44 - - 2,985 484 4,808 4,697 614 -
1845-49 688 - 8,044 400 2,568 955 659 -
1850-54 9,130 - 1,370 722 282 398 697 50
1855-59 7,310 24 1,369 319 431 484 1,422 389

186064 3,260 45 585 555 520 240 965 960
1865-69 2,943 8 439 443 103 176 508 882

1870-74 1,812 4 60 176 68 184 3,016 276
1875-79 676 39 85 351 7 8 2,470 52
1880-84 550 19 5 362 122 - 2,900 -
1885-89 564 30 228 318 432 18 1,110 6
1890-94 662 - 23 293 100 -~ 169 -
1895-99 366 6 24 10 - 12 20 -
1900-04 296 - 24 44 - 8 4 -
1905-09 112 - 3 34 20 269

Total 28,664 175 15,244 27,605 14,460 12,265 15,550 2,615










Cow and calf (E. glacialis), Peninsula Valdes, Argentina (Photo courtesy R. Payne)
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History of Right Whale Catches in the Waters around Japan

HIDEO OMURA
Whales Research Institute, 3-32-11, Ojima, Koto-Ku, 136, Japan

ABSTRACT

Two populations of right whales migrated in the waters around Japan, at least prior to the present century. One migrated through
the waters south of Mie, Wakayama and Kochi prefectures (the Pacific population), the other through the waters north of Kyoto to
Yamaguchi prefectures and then to the west of Kyushu (the Sea of Japan population). Both populations moved southwards in winter
and northwards in spring. The calving grounds of these populations are not known, but presumably lie further south and around the
Ryukyu Islands.

The northerly migration of the Pacific population went further north along the coast of Japan, reaching the waters near the Kuril
Islands in summer; some would enter the Bering Sea. The Sea of Japan population also undertook long migrations and is thought
to have entered the Okhotsk Sea in summer.

Annual catches of right whales by net whaling in the nineteenth century were estimated as about 50 at their highest from each of
the two populations in the former half of the century, but the catches greatly decreased in the latter half. Itis thought this was attributable
to the operation of American whale ships working in the Sea of Japan, Okhotsk Sea and eastward of the Kuril Islands as far as 170°E.

Results of the catches of right whales by Japanese modern whale catchers since 1910 indicate that the Sea of Japan population was
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more heavily reduced than the Pacific population.

SHORT HISTORY OF WHALING IN JAPAN

Whaling in the waters around Japan has a very long
history. Catching of whales using boats and primitive
gear possibly dates back prior to the tenth century. Some
tools made of baleen plates of the right whale, Eubalaena
glacialis, are kept at the Shosoin, the storehouse in Nara
where many articles and ornaments used in the Nara
palaces have been preserved for 1,200 years (Shindo,
1978). This shows that as early as the Nara period
(A.D.710-784) carcasses of some right whales were
utilized by man, even by the royal families. It is uncertain
as to whether active hunting occurred or if only stranded
whales were used.

In the years of Genki (1570-73), whaling was
conducted by villagers of Mikawa and Owari (now Aichi
prefecture), facing Ise Bay, who formed teams of 7-8
vessels and used hand harpoons (Otsuki, 1808). The
centre of this whaling was Morosaki, the southernmost
village of Chita peninsula. This is the oldest Japanese
whaling known to history. The species of whales taken
are not known, but it is probable that gray whales,
Eschrichtius robustus, were the most commonly caught
species.

This hand harpoon whaling spread to the south along
the coast of Ise and Kumano districts (present Mie and
Wakayama prefectures), and then to the western parts of
Japan, including Shikoku and Kyushu. In the 11th year
of Keicho (1606), Yorimoto, head of the then powerful
Wada clan, established five whaling groups at Taiji,
Kumano. He took command of the operation, assisted by
a fisherman named Denji from Morosaki, possibly a
skilled harpooner (Hashiura, 1969).

In 1675 Yoriharu Wada, later renamed Kakuemon
Taiji, a grandson of Yorimoto, invented a new method
of whaling using nets; whales entangled by many folds
of nets were easily harpooned. At first straw nets were
used but they were too weak and were replaced in
subsequent years by hemp nets.

The use of nets was a revolutionary event in the history
of whaling in Japan, allowing the taking of humpback
whales, Megaptera novaeangliae, and other balaeno-

pterids; right whales also became easier prey than before.
However, the net method required more fishing boats,
more manpower and a cooperative operation of many
fishermen. At Taiji, five whaling groups were reorganized
into one and Yoriharu Wada took ¢ommand.

One operating group consisted of 15-20 Seko-bune or
beater boats for driving and killing whales, 6 Ami-bune
or netting boats and 4 Mosso-bune or tug boats, or in total
25-30 boats with about 400 crew. From a hillside hut with
a wide view, watchmen scanned the sea surface for whale
blows. When a whale was sighted within range, the
watchmen sent signals with flags or rockets informing the
boat crew of the species, position and swimming direction
of the whale. When the commander gave the order the
boats moved into action in an orderly fashion.

The beater boats surrounded the whale from a distance
and drove it towards the netting boats which moved into
proper position to set their nets. The netted whale was
harpooned from the beater boats. Several types of
harpoon were used. Each whale was initially harpooned
with a light harpoon of about 200 g in weight, 55 cm in
length, and attached to a wooden shaft of about 3.8 m.
The weight of harpoon was then increased gradually, and
finally a harpoon of about 3 kg was thrown (Taiji, 1937).

When the whale was sufficiently weakened by a number
of harpoons, a sailor jumped into the water and climbed
on to the head of the whale to make a hole with his knife
in the septum of the blowholes, through which a rope was
passed. Another hole was made in a similar way in the
back blubber near the tail. In both cases the sailor stayed
on the slippery surface of the whale body by grasping the
handle of a struck harpoon. These harpoons also
prevented the nets from slipping off. Then the whale was
tied between two tug boats and stabbed in the heart with
long swords.

The invention of net whaling was a major event in the
economy of Japanese fishing villages. Whaling supported
many hundreds of people, including workers who
processed the whale carcass, made nets or engaged in
other related activities, as well as sailors at sea. A whaling
operation needed large amounts of money for preparation
as well as operation; so net whaling was mostly
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Fig. 1. Chart showing migration routes of right whales around Japan and places where they were taken by net-whaling (shaded). Place names appearing
in the text are indicated by numerals as follows: 1. Katsuyama, Chiba prefecture; 2. Morosaki, Aichi pref; 3. Taiji, Wakayama pref; 4. Tsuro,
Kochi pref; 5. Ukitsu, Kochi pref; 6. Ine, Kyoto pref; 7. Mishima, Yamaguchi pref; 8. Kayoi, Yamaguchi pref; 9. Kawajiri, Yamaguchi pref;
10. Ogawajima, Saga pref’; 11. Iki, Nagasaki pref; 12. Yobuko, Saga pref’; 13. Ikitsuki, Nagasaki pref; 14. Hirado, Nagasaki pref; 15. Goto, Nagasaki

pref.

conducted by powerful clans like the Wada family in
Taiji.

Net whaling was soon introduced at Koza, a town close
to Taiji, and at other places in Kumano district (part of
the present Mie and Wakayama prefectures). In 1683 this
method was transferred to Tosa (present Kochi prefec-
ture), where the two whaling groups of Ukitsu and Tsuro
were already in operation. In the following year a whaling
boss named Gidayu Fukazawa from Omura, west
Kyushu, came to Taiji and learned this method from
Yoriharu (Hashiura, 1969). Upon Fukazawa’s return to
Kyushu, net whaling soon spread over the west coast of
Kyushu and the north coast of Yamaguchi prefecture.

Whaling was also conducted in other places in Japan.
The most famous of these was the whaling conducted at
Katsuyama (present Chiba prefecture) by the Daigo Clan
(Yoshihara, 1976a). This whaling started as early as the
years of Meireki (1655-57) and lasted towards the end of
the Edo or Tokugawa era (1867). Baird’s beaked whale,
Berardius bairdii and other small toothed whales were
taken by hand harpoon. Nets were never used in this
whaling and no baleen whales were taken.

CATCHES OF RIGHT WHALES

Right whales were taken in two different regions of Japan
by net whaling: the south coast (the Mie, Wakayama and
Kochi prefectures) which took animals from the Pacific
population; and the waters north of the prefectures from
Kyoto to Yamaguchi and to the west of Kyushu which
took animals from the Sea of Japan population.

Pacific population

Off the south coast of Japan, right whales were taken in
a season lasting from winter to spring. Other species taken
were humpback, gray, Bryde’s (Balaenoptera edeni), fin
(B. physalus) and blue whales (B. musculus). At Taiji,
Wakayama, sperm whales (Physeter catodon) were also
taken. Gray and sperm whales were taken by hand
harpoon and nets were not used. In Mie prefecture, right
and other baleen whales were also taken, usually by
harpoon.

Practically no catch statistics exist for Wakayama and
Mie prefectures. At Taiji, whaling continued after the
Meiji Revolution (1868) until a tragic disaster on 24
December 1878 (Hashiura, 1969) when more than 100
people were killed by a heavy storm while chasing a right
whale accompanied by a calf. This incident was
practically the end of the old whaling at Taiji.

In Kochi prefecture, whaling with hand harpoon dates
from the years of Kanei (1624—43) (Izukawa, 1943), and
net whaling from 1683 when it was introduced from Taiji.
Two groups of whalers, Ukitsu and Tsuro, operated on
the coast of Kochi, splitting their activities between the
east and west whaling grounds. There are two peninsulas
in Kochi, the Muroto Peninsula in the east, and the
Ashizuri Peninsula in the west. The east whaling grounds
were on the east (in winter or from the end of September
until December), and west side (in spring or from
February to April) of the Muroto Peninsula. The west
ground was on the east side of the Ashizuri Peninsula,
both in winter (southbound whales) and spring (north-
bound whales).



REP. INT. WHAL. COMMN (SPECIAL ISSUE 10) 37

Table 1

Catches of whales by net-whaling in Kochi prefecture (summarized
from Appendix Table 1). * Recorded as Iwashi kujira, which usually
means sei whales, but in this case Bryde’s whales (Omura, 1977).

Hump-
Group Gray Right back Bryde's* Others Total
1800-1835 Ukitsu 144 259 521 5 10 959
1849-1865 Tsuro 101 19 209 35 6 370

1874-1896  Tsuro 99 23 134 72 56 384
1875-1896 Ukitsu 64 21 126 81 78 370
Average per year

1800-1835 Ukitsu 4.0 7.2 145 0.1 0.8 26.6
1849-1865 Tsuro 5.9 1.1 12.3 2.1 0.4 21.8
1874-1896  Tsuro 4.3 1.0 5.8 3.1 2.4 16.7
18751896  Ukitsu 2.9 1.0 5.7 3.7 3.5 16.8

The Ukitsu and Tsuro whaling groups operated
alternately on the east and west grounds each year; in the
year of operation on the west ground, the crew and other
people concerned with the operation also moved to the
west and stayed there during the period of operation.
Both groups left good catch records by species, from
which general trends of the whaling in Kochi can be
detected. These are summarised in Table 1 (detailed catch
figures of whales in Kochi prefecture are shown in
Appendix Table 1).

Table 1 shows that humpback and right whales
comprised the major part of the catch in the first half of
the nineteenth century, accounting for about 809 of the
total catch. Thereafter catches of these two species,
especially right whales, decreased considerably to as little
as only one per year for both groups.

It can safely be assumed that the catch and its
composition for the Ukitsu and Tsuro groups were nearly
the same (cf. Appendix Table 1, c and d). The total catch
of right whales by them is estimated as about 15 whales
per year before 1850. Further if it is assumed that nearly
equal numbers of right whales were taken in Wakayama
and Mie prefectures, then about 50 or fewer right whales
were taken annually on the south coast of Japan prior to
the latter half of the nineteenth century. In Wakayama
prefecture the intensity of whaling was thought to be at
the same level as that in Kochi prefecture, but in Mie
prefecture fishermen were more dependent on fishing
than whaling.

Sea-of-Japan population

On the Sea of Japan coast whaling was conducted at
several villages and right whales were taken. At Ine,
Kyoto prefecture, whaling was conducted from ancient
times, probably as early as the Tenmon years (1532-54).
The village of Ine is located on a smallinlet called Inewan,
into which whales occasionally swam. When this
happened fishermen of Ine blocked the entrance of the
inlet and caught the whale by using hand harpoons and
nets.

Catch records of the Ine whaling during a period from
1656 to 1913 are available by species (Yoshihara, 1976b).
These are given in Table 2 which shows that humpback
and fin whales were the major catch; right whales
comprised about 119 of the total. No gray whales were
taken and ‘ fin whales’ possibly included the minke whale,
Balaenoptera acutorostrata. 1t is possible that minke
whales migrated into the Sea of Japan, but I cannot find
either Japanese name for minke whale in any of the old
Japanese literature on whales. This is perhaps not
surprising as one of the current Japanese names for minke

Table 2

Catches of whales at Ine, 1656-1913 (prepared from Yoshihara,
1976b) * Possibly includes minke whale.

Years Humpback Fin* Right Total
16561700 42 25 6 73
1701-1750 36 35 3 74
1751-1800 33 26 14 73
1801-1850 34 28 10 72
1851-1900 22 31 7 60
1901-1913 - 3 - 3

Total 167 148 40 355
)4 47.0 41.7 11.3 100.0
Table 3

Catches of whales by net-whaling at Kawajiri
(summarized from Appendix Table 2)

Gray Right  Humpback Fin Others Total

Total catch

1699-1768 110 166 591 22 28 917
1769-1818 ? ? ? ? ? 582
1819-1858 73 119 229 28 109 558
1859-1888 97 9 138 227 7 478
1894-1901 7 0 28 55 9 99
Average per year

1699-1768 1.6 2.4 8.4 0.3 0.4 13.1
1769-1818 ? ? ? ? ? 11.6
1819-1858 1.8 3.0 5.7 0.7 2.7 13.9
1859-1888 3.2 0.3 4.6 7.6 0.2 15.9
1894-1901 0.9 0.0 3.5 6.9 1.1 12.4

whale is minku, which without doubt is derived from
minke, and another name is koiwashi-kujira, a translation
of ‘little piked whale’.

Whaling was conducted in several villages on the north
coast of Yamaguchi prefecture, including Kayoi in the
east and Kawajiri in the west (Tokumi, 1957; Tada, 1978).
At Kayoi, presently Nagato city, there is a temple named
Koganji where records contain the Buddhist names of
each whale taken, from which catch figures by species
were obtained (Kimura, 1956). During a period from
1802 to 1850 a total of 308 whales was taken, including
116 fin, 105 humpback, 59 right and 28 gray whales. The
average catch per year was 6.3 animals, and right whales
comprised 199, of the catch.

For Kawajiri, catch statistics arranged by species and
by 10 year increments, are available from 1699, when
whaling was started, until 1901 (Anon., 1890; Tada,
1978). These figures are shown in Appendix Table 2 and
summarised in Table 3. Catches at Kawajiri consisted
primarily of humpback and right whales until the middle
part of the nineteenth century, but after 1859 catches of
both species, especially right whales, decreased consider-
ably and no right whales were taken after 1884 (Tada,
1978). Catches of fin whales increased after 1859
compensating for the decreased catches of other species.

In addition to that at Kayoi and Kawajiri, whaling was
also conducted at several villages in Yamaguchi
prefecture, including Mishima a smallisland village about
45 km northwest of Hagi city (Tada, 1968). Whaling at
these villages began around 1680 and lasted until near the
end of the nineteeth century, although on rather a small
scale. Unfortunately, no details of the catches are
available.

Whaling was conducted at various places on the west
coast of Kyushu. In Kyushu whaling was started as a
small enterprise using hand harpoons. After the invention
of net whaling this technique spread over the west coast
of Kyushu, which became the most flourishing whaling
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Table 4

Average price in year per whale, Kawajiri, 1879-1888 (Anonymous,
1890). For the Index, the humpback = 1. No distinction to species is
made for calves

Species Price Index Species Price Index
Right 4,362 3.09 Gray 479 0.34
Humpback 1,411 1.00 Calves 44 0.03
Fin 1,044 0.74

region (Anon., 1980). Whaling in Kyushu was carried out
by several clans or groups, e.g. the Nakao clan of Yobuko
and Ogawajima (Saga prefecture), the Toi clan of Iki
Island (Nagasaki prefecture) and the largest, the
Masutomi clan of Hirado and Ikitsuki (Nagasaki
prefecture). From 1725, when the group was formed by
the powerful clan Matazaemon Masutomi, to 1874 when
operations ceased, a total of 21,790 whales was taken
(Yoshihara, 1977), a yearly average of 150 whales for all
locations combined. The group operated at several
locations in Kyushu, and sometimes at Mishima and
Kayoi (both in Yamaguchi prefecture) as well. It was said
this whaling group employed 3,000 people and about 200
fishing vessels when in operation.

The breakdown by species of the average yearly catch
of 150 whales by the Masutomi group is not known, but
if an assumption is made that 189, were of right whales
(percentage figure at Kayoi, 1699-1768), the annual catch
of right whales would have been 27. There is no further
material to estimate the annual catch of right whales on
the coasts of Kyushu and Yamaguchi combined, but it
is thought that it never exceeded 50 whales.

Whaling operations by the Masutomi group were well
explained and illustrated in a book entitled Isanatori
Ekotoba, published in 1829. According to Hawley (1958)
this book was published in 1832, but the date has been
recently corrected. An English translation of this book
recently published (Yamada, 1983), unfortunately con-
tains some mistakes in translation. The correct name of
this book is Isanatori Ekotoba, not Yogiotoru Eshi, and
the name of the author is ‘Oyamada Tomokiyo’, not
‘Yamada Yosei’. In recent years it has become clear that
the book was compiled by Matazaemon Masutomi, the
operator of the whaling at Hirado and Ikitsuki in 1829
(Anon., 1980). In the book it is stated that ‘the whale
migrating from south to north was called the Up-going
whale and that coming from north to south the
Down-going whale’. It is clear from this that the right
whales on the coast of west Kyushu were migrating and
that the calving ground lay further south.

As in Yamaguchi prefecture, right, humpback, fin and
gray whales were the main species taken by net whaling.
Of these the right whale was the most important species
because of the large amount of meat and oil produced.
The average prices per whale of each species at Kawayjiri
during the 10 years from 1879 to 1888 are shown in Table
4; the right whale had a value three times higher than that
of a humpback whale.

Net whaling in Kyushu had nearly finished towards the
end of the 19th century as in the case of Wakayama and
Kochi prefectures.

DISCUSSION AND CONCLUSION

It is clear, from the above accounts, that two populations
of right whales migrated in the waters around Japan in

Table 5

Catch ratio against total number of right whales sighted by UKkitsu
whaling group in years 1880, 1882 and 1883 (Hattori, 1887-1888)

1880 1882 1883 Total
Total number sighted 7 9 1 17
Catch 1 0 1 2
Escaped, breaking net 0 0 0 0
Escaped, beneath net 2 4 0 6
Escaped, round net 0 1 0 1
Sighted, but not operated 4 4 0 8
Sighted, rough weather 4 4 0 8
Sighted, offshore 0 0] 0 0

the days of net whaling. The Pacific population migrated
on the south side of Mie, Wakayama and Kochi
prefectures and the Sea-of-Japan population migrated on
the north coast from Kyoto to Yamaguchi prefectures
and then to the west coast of Kyushu. Both populations
moved southwards in winter and northwards in spring.
At Taiji, Wakayama prefecture, the southerly migration
took place towards the end of September until December
and the northerly migration from February to April
(Hashiura, 1969). The calving ground is unknown, but lay
further south, probably around the Ryukyu Islands. No
sightings of copulation recorded by the lookouts on the
top of hills remain.

The northern migration of this population would
continue further north along the coastline of Japan.
Omura, Ohsumi, Nemoto, Nasu and Kasuya (1969)
showed sightings of black right whales in the North
Pacific by Japanese whale catchers (1941-68) and those
of the USSR (1951-57) cited from Klumov (1962).
According to these, the Pacific population would reach
the southeastern side of Hokkaido in April and then move
in a northeasterly direction and reach the waters around
the Kuril Islands, some entering the Bering Sea. It is not
clear whether this population or a part of it entered into
the Gulf of Alaska.

The Sea of Japan population also followed a long
migration route, in spring probably moving to the north
and spending summer in the Okhotsk Sea, although'I
have no evidence to support this assumption. In winter it
moved further south to its calving ground, probably near
the Ryukyu Islands.

The maximum annual catch of right whales from either
of the two populations was estimated as 50 in the years
before the middle of the nineteeth century. No exact data
about total sightings and the number caught therefrom
remain, but Hattori (1887-88) reports results for three
years (1880, 1882 and 1883) of right whaling by Ukitsu
whaling group in Kochi prefecture (Table 5). A total of
17 right whales was sighted and two whales or 129 of
the total were killed. Seven whales escaped from being
netted, but probably some of them were struck by
harpoons. There is no information on the mortality of
animals that so escaped.

As already stated, catches of right whales dropped
heavily in the latter half of the nineteenth century, both
on the western and southern coasts of Japan. It is thought
that this is attributable to the operation of American
whale ships. The Japan Ground (for sperm whales) was
discovered about 1820 and whaling for the northern right
whale, off the Asiatic coast, extended from the Sea of
Japan into the head of the Okhotsk Sea, and along the
east side of the Kamchatka peninsula, with considerable
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Table 6

Catches of right whales by modern whaling in waters around Japan and
Korea (rearranged and corrected from Kasahara, 1950). The areas*
referred to are: A-Kuril Islands, south coasts of Hokkaido, and
Sanriku (northeast coast of Honshu); B-South coast of Honshu,
Shikoku and east coast of K yushu; C - Bonin Islands; D—Okhotsk Sea;
E - West Coast of Kyushu; F-Coast of Korea. In addition, one right
whale and three right whales were taken in 1940 and 1941 respectively
by pelagic operations in the North Pacific.

Area* Area*

Year A B C D E F Sum Year A B C D E F Sum
1911 - 2 - - - - 2 1929 5 - - - - - 5
1912 - 3 - - - = 3 1930 5 = - - = - 5
1913 - - - - =1 1 1931 - - - 8 - - 8
1914 1 = - - - - 1 1932 14 - - - - - 14
1915 5 1 - - 1 - 7 1933 1 - 2 - - - 3
1916 5 3 - - - - 8 1934 -1 1 - - - 2
1917 2 1 - - - - 3 1935 2 - - - - - 2
1918 2 - - - - - 2 1936 4 - - - - = 4
1919 4 1 - - - - 5 1937 2 1 2 - - - 5
1920 1 3 - - - - 4 1938 2 - - - - - 2
1921 1 3 - - 2 - 6 1939 - - - - = = -
1922 1 3 - - - - 4 1940 - - - - - = -
1923 4 2 - - 1 - 7 1941 - - 2 - - - 2
1924 31 - - - = 4 1942 5 = - - = = 5
1925 9 - - - - - 9 1943 12 - 1 - - - 13
1926 7 - - - - = 7 1944 1 - - - - - 1
1927 9 - - - - - 9 1945 1 - - - - = 1
1928 4 1 - - - - 5 1948 1 - - - - - 1

Total 113 26 8 8 4 1 160

offshore hunting to the east of the Kuril Islands as far as
170°E, as clearly shown in Chart C of Townsend (1935).

According to Kashiwabara (1891), whaling in Kyushu
flourished most in the years from the beginning of Tempo
(1830) to Koka and Kaei (1844-48), but catches
decreased from Ansei (1854) and reached their lowest in
the years around Keio (1865) and Meiji (1868). This
decrease was caused by the operation of foreign whale
ships in the north. In the years of Kaei and Ansei,
carcasses which had been struck by harpoons of a foreign
country or those which were already flensed of their
blubber drifted to the Goto Islands in Kyushu. Records
of foreign whalers operating in the immediate vicinity of
the Japanese coast do not exist.

Japanese modern-style whaling began in 1893 when the
whale boat Saikai-maru, built of wood, caught three
whales (Akashi, 1910; Tennessen and Johnsen, 1982).
Modern whaling first operated in the waters east of
Korea, west of Kyushu and off the south coast of Honshu,
but gradually it shifted to Sanriku (northeast of Honshu),
the south coast of Hokkaido and then around the Kuril
Islands, i.e. from the winter to the summer grounds.

Kasahara (1950) gave catch statistics for all whales
taken in the waters around Japan since 1911, dividing
whaling grounds into 16 areas. In Table 6 the catches of
right whales are shown in more simplified areas. Right
whales were mostly taken in an area from the Kuril
Islands to Sanriku, followed by the area south of
Honshu and Shikoku. Some right whales were also
taken in the waters around the Bonin Islands. These
all belong to the Pacific population.

In the Okhotsk Sea the only catch was of eight right
whales in 1931, apart from two animals taken in 1968 for
scientific research. Off the west coast of Kyushu, only four
right whales were taken. Off the coast of Korea one right
whale was caught, but between 1955 and 1963, two right
whales were caught near Hai Yang Island in the Yellow
Sea by a Chinese whale catcher (Wang, 1978). From the
above it is concluded that the Sea-of-Japan population

of right whales was more heavily reduced than the Pacific
population. _

Between 1956-68, the Whales Research Institute was
permitted to take a total of 13 right whales for scientific
research. Research results were reported by Omura (1958)
and Omura et al. (1969). One of these whales was taken
at Ayukawa, Sanriku, one at Kiritappu, south coast of
Hokkaido, and two at Wakkanai or in the Okhotsk Sea.
Of the remainder three were taken in the Gulf of Alaska
and six in the Bering Sea.

All whales taken in the Japanese fishery were fully
utilised locally and no trade in whale products with other
nations is known, so that these catches are independent
of any derived from production figures for other nations.
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Appendix 1
CATCHES OF WHALES BY NET-WHALING IN KOCHI PREFECTURE

Key: G = gray; R = right; H = humpback; B = Bryde’s; O = other; T = total.
Sources: a, from Yoshihara, 1974; b and c, from Anon., 1937; d, from Shibusawa, 1939.

Year G R H B O T Year G R H B O T Year G R K B O T Year G R H B 0 T
a. Ukitsu group, 1800-1835 b. Tsuro group, 1849-1865 ¢. Tsuro group, 1874-1896 d. Wkitsu group, 1875-1896

1800 5 2 4 - 1 12 189 4 - 10 3 - 17 184 9 2 4 4 2 21 1875 1 1 2 4 3 1
1801 o 1 5 - 2 8 180 8 4 14 4 - 30 118 S5 - S5 2 - 12 186 2 -~ 6 5 4 17
182 5 2 6 1 3 17 1851 6 1 25 - - 32 1876 4 1 6 2 4 17 1877 11 - 19 3 - 33
1803 1 4 17 - - 22 182 5 - 11 1 - 17 1877 5 3 6 - 2 16 1878 1 6 4 4 3 18
1804 2 4 29 - 1 3 183 5 1 22 - - 28 1878 5 - 14 1 1 21 879 7 3 9 2 1 22
185 o0 11 17 - - 28 18 5 1 9 5 - 20 189 7 - 5 2 - 1l4 1880 6 1 2 8 6 23
1806 3 3 23 - 1 30 185 8 2 10 2 - 22 180 9 2 13 3 1 28 1881 5 2 10 5 1 23
1807 2 5 15 - - 22 186 5 - 7 3 - 15 181 4 2 - 1 3 10 182 3 - 4 2 3 12
88 5 5 29 - 1 40 187 2 - 14 1 - 17 182 8 7 9 4 - 28 1883 3 1 7 3 - 14
1809 4 1 1 - - 26 188 9 - 9 3 2 23 183 3 - 1 3 3 10 1884 1 2 1 2 6 12
80 3 2 1 - - 16 189 6 1 8 1 1 17 1884 9 - 10 3 2 24 188 3 2 5 4 5 19
1811 1 7 20 - - 28 180 5 1 21 - 2 29 185 2 1 2 1 1 7 18 1 - 6 3 10 2
1812 4 7 14 - - 25 1861 9 1 3 1 1 15 1886 2 1 11 7 1 22 187 4 - 13 4 5 26
183 6 5 10 - - 21 182 10 - 14 2 - 2 187 3 1 5 2 5 16 1888 1 - 6 4 4 15
184 5 8 5 2 2 22 183 6 3 7 5 - 21 188 5 1 8 4 3 21 1889 2 4 7 2 15
18l 6 3 41 - - 50 184 7 4 18 1 - 30 1889 1 - 2 - 3 6 1890 1 - - 4 3 8
186 2 4 8 - - 14 185 1 - 7 3 - 1 180 1 - 7 2 2 12 1891 1 - 9 - 5 15
18177 4 5 13 - - 22 Total 101 19 209 35 6 370 181 2 2 3 4 3 14 1892 1 1 1 3 2 8
188 4 8 12 - 1 25 Av. 5.91.112,3 2.1 0.421.8 182 3 - 3 8 2 16 1893 4 1 3 1 4 13
189 4 3 10 - 6 23 7% 27.35.15.5 9.5 1.6 100 1893 2 - - 1 4 7 1894 1 1 3 4 1 10
1820 66 7 6 - 1 2 1894 4 - 7 2 8 21 1895 3 - 6 5 3 17
1821 4 5 9 5 23 1895 4 - 4 3 4 15 1896 2 - 6 4 7 19
1822 5 10 3 1 1 20 1896 2 - 9 13 2 26 Total 64 21 126 81 78 370
1823 5 7 18 - 2 31 Total 99 23 134 72 56 38 Av. 29 1.0 5.7 3.7 3.516.8
1826 3 8 20 - - 31 4.31.0 5.8 3.1 2,4 16.7 % 17.3 5.7 34.0 21.9 21.1 100
1825 3 11 27 - - 4l 25.8 6.0 34.9 18.7 14.6 100

1826 1 16 8 - - 25

1827 4 10 17 - - 31

1828 2 5 12 - - 19

18299 4 9 15 - - 28

1830 7 9 25 - 43

1831 6 10 221 - - 37

1832 7 12 16 1 - 36

1833 6 11 10 - 27

183 7 15 4 - 2 28

1835 8 14 10 - - 32

Total 144 259 521 5 30 959

Av. 4.0 7.2 14.50.1 0.8 26.6

Z 15.0 27.0 54.3 0.5 3.1 100
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Appendix 2
CATCHES OF WHALES BY NET-WHALING AT KAWAJIRI, YAMAGUCHI PREFECTURE
Years Right Fin  Others Total Years Gray Right Total
a. 1699-1888 (Anonymous, 1890)
1699-1708 11 29 2 7 143 1819-1828 8 19 119
1709-1718 17 14 9 160 1829-1838 10 29 138
1719-1728 29 3 9 165 1839-1848 18 48 129
1729-1738 31 3 2 140 1849-1858 37 23 172
1739-1748 26 - - 140 1859-1868 34 2 130
1749-1758 20 - - 81 1869-1878 44 4 147
1759-1768 14 - 1 88 1879-1888 19 3 201
Total 166 22 28 917 Total 170 128 1,036
Average 2.4 0.3 0.4 13.1 Average 2.4 1.8 14.8
4 18.1 2.4 3.1 100 A 16.4 12.4 100
1769-1778 species not recorded for the years 1769-1818 140 b. 1894-1901 (Tada, 1978)
1779-1788 136 1894 0 0 3 10 1 14
1789-1798 117 1895 0 0 0 4 1 5
1799-1808 84 189 4 0 1 7 1 13
1809-1818 105 1897 0 0 4 9 2 15
Total 582 1898 1 0 4 10 1 16
Average 11.6 1899 0 0 2 8 0 10
1900 2 0 1 4 1 8
1901 0 0 13 3 2 18
Total 7 0 28 55 9 99
Average 0.9 0 3.5 6.9 1.1 12.4
% 7.0 0 28.3 55.6 9.1 100
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Historic and Present Distribution of the Right Whale
(Eubalaena glacialis) in the Eastern North Pacific
South of 50°N and East of 180°'W

JAMES E. SCARFF
1248 8th Avenue 3, San Francisco, California 94122, USA

ABSTRACT

This paper is a review and analysis of all records of right whales (Eubalaena glacialis) in the North Pacific south of 50°N and east
of 180° W. The location and season of 786 records from Maury’s (1852 et seq.) chart of sightings by early 19th-century whaling ships
are described. The sightings and catch of right whales by both the shore-based and pelagic whalers during the 19th and 20th centuries
are reviewed along with the available information on whaling effort. Between 1855 and 1900 there were 14 sightings of at least 19 whales
along the California coast. Between 1900 and 1982 there are 9 reliable records from the coast of California, 1 from Baja California,
S from the coast of Washington, 1 from Hawaii, and 12 from mid-ocean. Between 1910 and 1930 a minimum of 123 right whales was
taken in the North Pacific. Between 1931 and 1982, another 101 right whales were killed. The searching effort for whales in the study
area is described for the period 1950-82 and the records analyzed in the context of that searching effort. There are no published records
which indicate any calving grounds historically or presently for right whales in the eastern North Pacific. It is hypothesized that right
whales that summer in the eastern North Pacific mate, calve, and overwinter in the mid-Pacific or in the western North Pacific. Ecological
factors which might be affecting population recovery are reviewed. The data in this study suggest that the population in the eastern
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North Pacific is still very small. There is no evidence of population recovery.

INTRODUCTION

The winter distribution of the right whale (Eubalaena
glacialis) in the eastern North Pacific has been a subject
of much speculation and controversy for more than a
century (Van Beneden, 1868; Gray, 1868). Scammon
(1874, p. 67) wrote: ‘It has ever been a matter of
mysterious conjecture with the most philosophical
whalemen, where the northern Right Whales go to bring
forth their young, and whither they migrate during the
winter months’.

Historically, there were major concentrations of right
whales in the Gulf of Alaska (50-58°N, 140-152° W) at
least during the summer months. This area, known to the
19th-century whalers as ‘the Northwest Coast’ or the
‘Kodiak Ground’, became a major focus of the pelagic
whaling industry for a brief period during the middle of
the 19th century. It is from these early whaling records
that most of our knowledge about the distribution of
right whales in the eastern North Pacific derives (Maury,
1851; 1852 et seq.; Townsend, 1935).

In other regions there are conspicuous local winter
populations of right whales in inshore waters. These local
populations have been described off Argentina (Payne,
1972; 1976; 1983; Payne, Brazier, Dorsey, Perkins,
Rowntree and Titus, 1981), off Chile (Townsend, 1935),
off South Africa (Best, 1981), off central Africa
(Townsend, 1935), in the western North Pacific (Town-
send, 1935; Omura, Ohsumi, Nemoto, Nasu, and
Kasuya, 1969), off Australia (Townsend, 1935; Bannister,
1986) and off New Zealand (Townsend, 1935; Cawthorn,
1983). In the western North Atlantic a similar pattern of
nearshore wintering concentrations is not as evident
(Reeves, Mead and Katona, 1978; Mead, 1986). Instead,
inshore summer populations appear to have occurred
historically in the Cape Cod area and presently in the Bay
of Fundy (Reeves, Kraus and Turnbull, 1983; Kraus,
Prescott, Turnbull and Reeves, 1982).

There is little recent data on the winter distribution of

right whales in the eastern North Pacific. What data exist
do not show a clear pattern of inshore concentrations of
right whales in winter along the western coast of North
America. The question remains: where do the whales that
summer in the Gulf of Alaska go in winter? The most
prevalent hypothesis is well expressed by Berzin and
Rovnin (1966, p. 128) who state that although ‘virtually
nothing is known about the migration paths of the right
whale in the Northeastern Pacific, in the opinion of the
majority of the researchers, the whales from the
American population migrate south along the western
coast of North America’. Similar comments appear in
Gilmore (1956; 1978) and Banfield (1974). A recent
review of the species concludes that ‘ The normal winter
range was from Washington State south to northern
California, with stragglers occasionally reaching southern
California and northern Baja’ (Reeves and Brownell,
1982, p. 416).

The present population of right whales in the eastern
North Pacific is so small that the species is rarely sighted.
The few recent records make generalizations about
current migration patterns particularly speculative. The
most numerous records of right whales in the eastern
North Pacific remain those of the 19th-century whalers.
These records, particularly those contained in Maury’s
map no. 1 (1852 et seq.) represent a previously lightly
tapped source of information about the species (Best,
1981). This paper examines the 19th-century whaling
records from pelagic and coastal whaling operations as
well as all recent catch and sighting records of right
whales in the eastern North Pacific south of 50° N and east
of 180° W.

Rather than representing a real biological barrier, the
50°N limit of the study area is a convenient boundary
widely used historically (Maury, 1851, 1852 et seq.;
Scammon, 1874; Townsend, 1935). There has been little
whaling or searching effort north of 50° N in winter. The
summer records of right whales north of 50°N are so
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numerous, at least in the 19th-century data, that inclusion
of that data in this analysis would be more burdensome
than helpful given resource and time constraints. The
180° W western boundary of the study area is a convenient
arbitrary line chosen simply to divide the North Pacific
into eastern and western sections.

ABORIGINAL WHALING

Native Americans killed whales in the eastern North
Pacific for many years prior to the coming of the Yankee
whalers in the mid-19th century. Although the geographic
regions in which such whaling occurred are fairly well
known, the number of whales taken, particularly right
whales, is not. Mitchell (1979) reviews the literature on
aboriginal takes of gray whales (Eschrichtius robustus)
and concludes that the total number of gray whales
removed annually from the population was probably
substantially more than the 225 estimated by Ohsumi
(1976), although a note of caution in accepting Mitchell’s
estimate is given by O’Leary (1984).

The three main areas of aboriginal whaling in the
eastern North Pacific were (1) the west and northwest
coasts of Alaska, (2) the Aleutian Islands and the Alaska
peninsula, and (3) the coasts of Vancouver Island and
Washington (Mitchell, 1979). The Eskimos (Inuit) of the
Bering Sea coast of Alaska have been whalers for
centuries. However, they live at the edge of the right
whale’s range and beyond (Maury, 1852 et seq.;
Townsend, 1935). In historical times the primary targets
of their hunt have been bowhead whales (Balaena
mysticetus) and gray whales. The extent of their catch of
right whales is unknown, but probably small.

The Aleuts of the Aleutian Islands and the Alaska
peninsula hunted whales with hand-thrown spears tipped
with the poison aconitum. Mitchell (1979, p. 309) points
out that the distribution of these whalers

matches precisely the shorewards summer distributions of the east
and west North Pacific stocks of the right whale...and straddies the
distribution of the gray whale... The right whale probably was taken,
although other species were clearly involved.
He also notes that the loss rate of struck animals may have
been as high as 90-959%; .

The native Americans of the Nootka, Makah,
Quilleute, and Quinault tribes inhabiting Vancouver
Island and the coast of Washington were highly skilled
whalers. Their main quarry was the gray whale; however,
they did take some right whales.

Swan (1870) visited the Nootka in 1855, only 10 years
after the peak of pelagic right whaling in the eastern
North Pacific, and again in 1861. He reports that the gray
whale was the species usually taken, although not the only
species hunted. He notes that the natives had a word for
the right whale: yakh’-yo-bad-di. Regarding this species,
his only comment is

there are several varieties [of whale] which are taken at different
seasons of the year. Some are killed by the Indians; others, including
the right whale, drift ashore, having been killed either by [white?)
whalemen, swordfish, or other casualties. (Swan, 1870, p. 49).

Drucker (1951) also recorded whaling by the Nootka.
He notes that the primary whales taken were gray whales
and humpbacks (Megaptera novaeangliae), but that the
whalers recognised another whale, the quotsxi which was
like the gray whale, but larger ‘with something growing
on the back of its head’ (Drucker, 1951, p. 49). This
appears to refer to the callosities on the rostrum of the
right whale.

Archaeological research of prehistoric aboriginal
whaling cultures along the northwest coast of North
America reveals clues as to the distribution of right
whales prior to the arrival of European and Yankee
pelagic whalers in the mid-19th century. Researchers
from Washington State University, excavating at the
Ozette site, 14 miles south of Cape Flattery, Washington,
have uncovered substantial evidence of aboriginal
whaling during a continuous period of approximately
1,500 years. Gray and humpback whale bones appear
most frequently among the whale bones. However, recent
digs have revealed 20 right whale bones from a minimum
of 11 individual whales. Right whale bones constitute
only 2.39 of the total number of identified bones. The
identifications were made primarily from scapulas and
judging from the size of these, there was one small whale,
3 medium-sized whales, 3 large whales, and 3 very large
whales (D. Huelsbeck, Univ. Santa Clara, pers. comm.).

Although the historical record is very sparse, it appears
that aboriginal whaling for right whales involved much
smaller takes than 19th-century commercial whaling. As
the right whale population declined, so did the aboriginal
take of this species in the eastern North Pacific.

PELAGIC WHALING 1835-1900

The first whaling ships rounded Cape Horn and began
whaling in the South Pacific in 1789. Within a couple of
years more than 40 whalers were operating in the South
Pacific (Whipple, 1979). By 1800, some whalers had
ventured as far north as Baja California. In 1818, whalers
first landed at Hawaii. Two years later they found the
productive grounds for sperm whales (Physeter macro-
cephalus) off Japan and were exploring other areas of the
North Pacific. By 1823, over 60 whaling ships were
hunting off Japan (Stackpole, 1953).

By the early 1820s, both English and American whaling
ships were stopping at the then Mexican ports of San
Francisco and Monterey to obtain fresh supplies. These
visits to the California coast usually occurred during the
whalers’ return from the Japan grounds. After leaving
California, the whalers usually headed to the equatorial
sperm whaling grounds then back to New England via
Cape Horn (Huff, 1957). The coast of California was not
yet a primary hunting ground.

In 1835, a French whaler discovered the ‘ Northwest
Coast’ ground in the Gulf of Alaska (50-61°N,
140-152° W). At approximately the same time the whalers
discovered the right whale grounds off Kamchatka
(Stackpole, 1953; R. C. Kugler, pers. comm.). Previously
the whalers in the North Pacific had focused their efforts
on the more tropical sperm whales. Having found a major
concentration of summering right whales, many whalers
made the right whale their primary summer target
(Stackpole, 1953). The relative scarcity of sperm whales
on these northern grounds and the danger and difficulty
of catching the large male sperm whales further
concentrated the whalers’ attention on right whales
(Maury, 1851, 1852 et seq.; Townsend, 1935; R.C.
Kugler, pers. comm.).

The speed with which the whaling fleet responded to
the discovery of these two northern grounds is
remarkable. According to Starbuck (1878, p. 104), the
number of American whaling ships operating north of
50° N in the Pacific increased from 2 in 1839 to 108 in 1843
and 292 in 1846. More than 150 American whaling ships
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hunted in the North Pacific north of 50° nearly every year
petween 1844 and the outbreak of the American civil war
in 1861. To the above numbers must be added the large
number of French, British, German and Hawaiian ships
also hunting right whales on these grounds (R. Kugler,
pers. comm.). Table 3 shows the distribution by 5-year
intervals of the right whale catch in the entire North
Pacific reported by Townsend (1935) and estimated by
DuPasquier (1986). In each case, over half of this catch
was made between 1845 and 1849. This pattern appears to
be real rather than an artifact of the logbooks selected
(R. C. Kugler, pers. comm.).

In their tabular descriptions of the right whales landed
per voyage, neither Townsend (1935) nor DuPasquier
(1986) distinguish between whales caught in the eastern
and western North Pacific. Thus, it is not possible from
these sources to determine the catch per decade for each
whaling ground.

The minimum total number of right whales processed
by 19th century pelagic whalers operating in the North
Pacific has been estimated by DuPasquier (1986) as
15,244 (see Table 3). Considering the animals struck with
a harpoon which were not processed, the total removals
from the North Pacific population(s) were approximately
19,207 (1.26 x 15,244) (see DuPasquier, 1986). Berzin
and Doroshenko (1981) state that from 1850 to 1873
American whalers ‘took more than 20,000 right whales’.
It is unclear from the context whether this refers to the
catch in the North Pacific or worldwide, and no source
for this number is given.

American whalers in the early and mid-1800s played a
major role in the charting of the lands, winds and currents
of the Pacific (Stackpole, 1953). One of the earliest
oceanographers, Matthew Fontaine Maury, sought to
use the wealth of information being gathered by

19th-century American whalers to map the oceans. In
exchange for use of their logbooks, Maury promised the
whalers information which would help them locate the
best whaling grounds.

The results of this collaboration were numerous charts
by Maury published at various times under the general
title ‘Wind and Current Charts’. Included among these
are several charts which map the distribution of right and
sperm whales. The first of these ‘ Whale Charts’, entitled
‘Preliminary Sketch, Series F’ (Maury, 1851), is a map
of the world showing the distribution of these two species
by 5° of latitude and longitude in the Southern
Hemisphere and North Pacific. The occurrence of right
and sperm whales in each quadrant as well as the species’
relative abundance are depicted by pictorial symbols of
the species and seasonal notes. A portion of this map has
been reproduced as Fig. 1. The entire map has been
republished at a much reduced scale as the endpapers in
Starbuck (1878) and also in Whipple (1979, pp. 70-1).

The other, lesser-known charts are part of a set entitled
series F, nos. 1, 2, 3 and 4 (Maury, 1852 et seq.). These
also show the distribution of right and sperm whales in
the same oceans, but with far more detail than in the more
widely known Preliminary Sketch. Done on a larger scale,
the maps show for each 5° of latitude and longitude by
month both the number of days on which right whales
were seen and the number of days whaling ships spent in
that quadrant. The data are displayed in histograms in
each quadrant. Map no. 1 covers the North Pacific east
of 180°W and north of 20°N. A portion of this map is
reproduced at actual size in Fig. 2.

The information in all these charts is derived from the
logbooks of about 1,000 whaling voyages as explained
more fully in Kugler (1981) and Bannister and Mitchell
(1980) and the references listed therein. The latter article
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Fig. 1. Part of the Maury (1851) Series F, Preliminary Sketch showing the d

istribution of right and sperm whales in the eastern and central North

Pacific. Dark whales with v-shaped spouts are right whales; v-shaped spouts alone are “straggling” right whales; light whales with single spouts

are sperm whales; and single spouts alone are “straggling” sperm whales.
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Fig. 2. Distribution of right whales as shown in part of Maury’s (1852 et seq.) Series F, Map No. 1. The top line of each histogram shows the
number of days whaling ships were in that sector by month. The second line (usually) represents the number of days by month right whales were
seen in the sector. The third line (usually) represents the number of days by month sperm whales were seen in the sector.

includes extensive bibliographic information about both
sets of charts, important because of the rarity of the later
Maury (1852 et seq.) charts.

Several general comments can be made regarding the
information on both sets of these charts. Most of the right
whale sightings in the eastern North Pacific were made
during summer on the Kodiak ground, the principal
ground used by the right whalers between 1835 and 1852.
These charts show that the small whaling effort along the
west coast of California and Oregon occurred primarily
in the fall. There was very little effort anywhere in the
eastern North Pacific during the winter months of
January-March.

Map no. | contains records in the eastern North Pacific
south of 50° N of approximately 786 days on which right

whales were reported seen. (The number of days on which
the species was seen and number of searching days were
determined only approximately because of the difficulty
of reading the small scale histograms with precision.) The
distribution of these sightings by latitude and longitude
is shown in Table 1. This table must be interpreted with
great caution because of the variability of searching effort
among the various areas and seasons. The number of days
on which right whales were seen and the searching effort
by month are presented in Table 2.

Because map no. 1 contains both sighting and effort
data it is possible to derive indices of abundance which
may be used to test different hypotheses regarding right
whale distribution and migration patterns. However, the
highly nonrandom nature of the searching effort, the very

Table 1.

Number of days on which right whales were seen in the eastern North Pacific between 20-50° N by season for 5° squares (from Map No. 1,
Maury 1852 et seq.)

Grand

175-180 170-175 165-170 160-165 155-160 150-155 145-150 140-145 135-140 130-135 125-130 Total total
45-50 N Jan-Mar 9 - - - 3 - - - - - - 12
Apr—June 27 7 13 65 27 43 3 9 - - - 225

July-Sept 4 2 - 9 16 18 38 25 13 7 3 134 37
40-45 N Jan-Mar - - - - 2 - - - - - - 2
Apr—June 5 3 11 22 17 5 8 - - - 71
July-Sept 21 5 5 - - 9 5 13 2 - - 60

Oct-Dec 5 3 - - - - - - - - - 8 141
3540 N Jan-Mar 2 - - - - 8 - - - - - 10
Apr—June 8 12 12 3 34 21 - - 2 - 92
July-Sept 17 4 - - - - - - 3 - - 24

Oct-Dec 14 8 3 - - - - - - - - 25 151
30-35 N Jan-Mar 4 - 3 - - 4 - - - - - i1
Apr-June 10 5 19 2 3 - 4 - - - - 43
July-Sept 13 - - - - - - - - - 13

Oct-Dec 2 - - - - 3 8 4 - - - 17 84
25-30 N Jan-Mar 3 - - - - - - 3
Apr-June 5 - 6 - - - - - - 11
July-Sept 5 - - - - - - - - - - 5

Oct-Dec 4 - - - - - - - 4 23

20-25 N Jan-Mar 5 - 4 - - - - - - - 15 15




REP. INT. WHAL. COMMN (SPECIAL ISSUE 10) 47

Table 2.

Number.of days right whales seen and total number of searching days
by pelagic whalers in the eastern North Pacific between 20-50° N prior
to 1852 (from Map No. 1: Maury 1852 ef seq.)

No. of days right Searching days
Month whales seen 35-50 N 20-50 N
January 0 3 198
February 3 26 278
March 35 126 802
April 119 520 1,939
May 212 952 2,051
June 126 457 1,276
July 81 407 1,148
August 95 722 1,726
September 61 744 2,471
October 44 256 2,443
November 5 76 1,538
December 5 34 671
Total 786 4,323 16,541

small sample sizes in many quadrants, and the variability
in the sightability of whales due to environmental factors
associated with season and latitude may prevent the
statistical testing of some, or all, of these hypotheses. A
statistical analysis of these data is planned and will be
presented in a later paper.

It should be noted that the information in the
Preliminary Sketch (Maury, 1851) and map no. 1 (Maury,
1852 et seq.) are not in complete agreement. For example,
the preliminary sketch (Fig. 1) shows right whales
occurring in the autumn off the coast of southern
California near San Diego (20-35°N, 125-135° W) with
‘stragglers’ occurring off Baja California (25-30°N,
130-135°W). Map no. 1 shows no right whale ever being
reported in these waters.

In 1848, a few years before Maury published his series
of whale charts, Yankee whaling ships ventured through
the Bering Straits and discovered concentrations of
bowhead whales. The latter, being larger and yielding
much greater quantities of both whale oil and baleen than
the right whales, rapidly became the prime quarry of at
least the more daring whalers (Bockstoce, 1977).
However, right whales in the Eastern North Pacific
continued to be taken in small numbers until the early
part of the 20th century (see Table 3) (R. Kugler, pers.
comm.).

Pelagic whaling in the North Pacific is also described
by Townsend (1935). Townsend’s assistants reviewed
over 1,600 log-books of whaling ships. On 249 of these
voyages between 1839 and 1906, 2,118 right whales were
reported caught in the North Pacific, at most, one-seventh
of the total catch during this period (DuPasquier, 1986).

Townsend (1935) plotted much of this data on a series
of famous maps showing the geographic location of most
of the right whales caught as recorded in the logbooks.
Chart C includes the locations of many of the 2,118 right
whales caught in the North Pacific. The records are
plotted by month, each month represented by a different
colored circle. The actual densities of the whale catches
cannot be determined because some dots represent more
than one whale killed.

Chart C shows that approximately half the right whales
recorded were caught east of 180°W. Of these,
approximately 68 records are from locations south of
50°N. The precise number of records south of 50°N
cannot be readily determined because of the large number
of records from the area immediately around this

Table 3.

Approximate numbers of right whales removed from North Paciﬁc
populations by pelagic whalers by five year periods as reported in
Townsend (1935) and DuPasquier (1986). L (no. of whales landed)
represents the number secured and processed; it has not been adjusted
to include whales struck but lost. The figures for Townsend (L) are
crude estimates of the whales taken per interval. He reported catches
by voyage which in some cases lasted for four or five years. Catches from
multi-year voyages were allocated to five year intervals in a fairly
arbitrary manner.

Du Pasquier Du Pasquier
Cumm, Cumm.

Period L L % % Period L L Z A
1754-39 0 0 0.0 0.0 1875-79 9 85 0.6 98.1
1840-44 407 985 19.6 19.6 1880-84 5 5 0.03 98.1
184549 1,057 8,044 52.8 72.4 1885-89 29 228 1.5 99.6
1850-54 144 1,370 9.0 8l.4 1890-9% 5 23 0.16 99.7
1855-59 264 1,369 9.0 90.4 1895-99 8 24 0,16 99.8
1860~64 58 585 3.8 94,2 1900-04 5 24 0.16 99.9%+
1865-69 107 439 2.9 97,1 1905-20 1 3 0.02 100.0
1870-74 19 60 0.4 97.5 Total 2,118 15,244 100.0

latitude. Fifty-four of the records east of 180° W are from
between 45 and 50°N. None of the records is from
locations south of 35°N. In contrast, the chart shows
hundreds of records of right whales in the western North
Pacific south of 50°N and perhaps 100 records south of
40° N in the Sea of Japan. Fifty-four of the 68 records east
of 180° W and south of 50° N are from the area between
145-160° W. The monthly distribution of these records is
shown in Table 9.

Townsend’s chart shows only one record of a right
whale taken in winter east of 180° W. It shows no records
in this area during the months of November, January,
February and March, and only one apparent record for
December. As in the case of Maury’s charts, the scarcity
of winter records in Townsend’s chart probably reflects
the greatly reduced whaling effort during this season.
However, it should be noted that Townsend’s Chart B
shows that about 80 sperm whales were taken around the
main Hawaiian Islands, around Midway Island, and
northeast of the Hawaiian Islands during the months of
October-March. No right whales are recorded from these
same areas on Chart C.

Several additional comments should be made regarding
Townsend’s chart. First, there is almost certainly some
overlap in the logbooks consulted by Maury (1852 et seq.)
and Townsend (1935), but the extent of the overlap is not
known. Thus, there is some overlap in the data presented
in Table 9. Second, there appears on the Townsend chart
to be a discrete summer population of right whales in the
Gulf of Alaska and another two in the west Pacific on
both sides of the Kamchatka peninsula. There are few
whales reported between 175° W and 170° E, although this
may simply be an artifact of biased searching effort.
Third, the southern-most records of right whales in the
western North Pacific are 7 records off Taiwan (25° N) and
20 off China (ca 30°N) during February and March.
Fourth, the chart shows extensive latitudinal dispersion
of right whales in the eastern North Pacific, particularly
during spring and fall. For example, Townsend shows
right whales in both May and October being recorded
from 38° N to 62° N. Because of the nonrandom nature of
the searching effort and the possible misidentification of
bowhead whales as right whales, too much emphasis
should not be placed on the above patterns.

As early as the 1870s, commentators were noting the
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Fig. 3. Distribution of previously unmapped right whale landings and sightings south of 50° N and
east of 180° W (from Table 4, this study).

relative rarity of right whales off the west coast of North
America. Scammon (1874, p. 66) suggested that their
contemporary scarcity may have been the result of heavy
catches made by the early whalers: ‘In former years, the
Right Whales were found on the coast of Oregon, and
occasionally in large numbers...’ Scammon’s comment
appears to be the basis for a similar comment by Starks
(1922 p. 35). It 1s unclear how much weight should be
afforded Scammon’s comment about the species’ former
abundance off the coast of Oregon. Scammon is usually
a highly reliable source, but his statement conflicts with
the paucity of catch records from the coasts of Oregon,
Washington, and California. Considering the very small
amount of whaling effort made along the coasts of
Oregon and Washington during the mid-19th century and
Scammon’s lack of personal involvement in this whaling,
his comment may simply be the repetition of unreliable
reports of other whalers. Researchers operating further
south along the California coast in the 1880s reported no
direct evidence that right whales had recently been more
common off that coast (Townsend, 1886; Jordan, 1887;
Collins, 1892).

SHORE WHALING 1854-1900

Commercial whaling from shore-based stations began
along the west coast of North America soon after the
influx of settlers, including whalers, to California during
the gold rush of 1849. During this early period of shore
whaling, the whales were generally spotted by lookouts
stationed on cliffs or other shore-based observation
platforms. Thus the whales detected were those within
10-15km of shore. Once whales were spotted, the
whalers rowed or sailed out to the whales in traditional
whaleboats and killed the animals with hand-thrown
harpoons, or in later years small darting guns or
cannon-fired harpoons, in the same manner as the

contemporary pelagic whalers. The whales were hauled
back to shore to be flensed.

The shore whaling operations are described at various
times during this period in Scammon (1874), Townsend
(1886), Jordan (1887), Collins (1892), Starks (1922), and
Sayers (1984). Information regarding period of operation
and seasons of individual stations and catch records is
fragmentary. The best summary is contained in Sayers
(1984).

Whaling from shore occurred at 17 different locations
from Crescent City, California (42° N) to Punta Eugenia,
Baja California, Mexico (28°N) (Fig. 3). Most stations
were active for less than a decade; only four operated for
more than 25 years.

The main target of the southern shore stations, at least
during the early years, was the gray whale which occurs
off California during the months of December through
April (Rice, 1963b). The northern stations, and later the
southern stations, devoted much of their effort to hunting
humpback whales which were taken during the months
of March through October (Rice, 1963b).

During the period 18541900 there are records of only
10 right whales being landed by these shore stations.
There are records of additional sightings involving 13
animals. One record warrants a comment. The San Diego
Union for 2 March 1871 reports that on about 17
February of that year ‘a right whale appeared within a
quarter of a mile of [the whaling] camp [at Punta Banda,
California]; immediately all the boats were set in motion
and chase given; the whale received two harpoons, but
got away’. The article goes on immediately to report that
two days later a large ‘cow whale’, one of the largest of
the season, was caught which ‘will fill from 50 to 60
barrels” and would have yielded 10 barrels more if it had
been captured near the better tryworks at Point Loma.
This oil yield would be very large for a gray whale, but
small for an adult right whale. Humpback whales are
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Table 4.

49

Records of right whales in the eastern North Pacific south of 50° N and east of 180° W, 1855-1982. NMFS POP = US National Marine Fisheries
Platforms of Opportunity Program. *Group size unknown.

No.

Year Date whales Location Comments References
1855  Mar 2 36°30'N 122°0'W, nr Monterey, Ca Seen in harbor Anon. (1855)

1856 Mar 22 1* " " Landed Anon. (1856)

1859 ? 1* " " Landed Starks (1922)

1861  Mar 1*  33°40'N 118°20'W, nr San Pedro, Ca Landed Anon. (1861)

1866  Feb 1*  32°30'N 117°20'W, nr San Diego, Ca Landed Davis (1929)

1871 Feb 17 1 32°40'N 117°20'W, Punta Banda, Ca Seen, 0.25 mi. from shore Anon. (1871)

1873 ? 1*  36°30'N 122°0'W, nr Monterey, Ca Landed, male 21.5m, 175bbls oil, 682kg baleen Starks (1922); 1

Watkins (1925, p.22

:78/9 Winter 1*  36°20'N 121°55'W, Pt Sur, Ca Landed Jordan (1887)
'79/80 Sep-Apr  1*  36°30'N 122°0'W nr Monterey, Ca Landed Jordan (1887)
'79/80 Ocs—l‘hr 3* 36: :N 122 'W, nr. Carmel, Ca Seen by whalers Jordan (1877)

'g%g ? I*  34°30'N 120°30'W, Cojo Viejo, Ca Landed Townsend (1886); Starks (1922)
) ? 1*  32°30'N 117°20'W, nr San Diego, Ca Landed Townsend (1886)

84/5 Dec-Apr  3*  35°40'N 121°20'W, nr San Simeon, Ca Landed Townsend (1886)

1886  Mar 8 1*  32°30'N 117°20'W, nr San Diego, Ca. Landed, 150 bbls oil Anon. (1886)

1916 ? 1*  34°0'N 119°40'W, Santa Cruz I., Ca. Stranding, 1 baleen plate only Woodhouse & Strickley (1982)

1924 Apr 19 1*  38°N 123°W, nr Farallon Is, Ca. Landed, 12m female, empty stomach Gilmore (195?); ;
Szczepaniak (pers. comm.

'41-'68 Jun 3¢*  45-50°N 170-175°W 3 sightings by catcher boats Omura et al, (1969)
1955  Jan 14 (4) 32 50'N 117 30'W, La Jolla, Ca. Possible sighting Gilmore (1956)

%955 Mar 31 1 " " Length = 13m, very close to shore Gilmore (1956)

55-'58 Jun 4 40-50°N 170-180°W Opportunistic sighting by Dutch vessels Slijper et al. (1964)
1959  Apr 8 3 45°55'N 125°25'W, 8Qmi W Tillamook Hd, Wa Seen during fur seal research cruise Fiscus & Niggol (1965)
1959  Apr 10 3 46°54'N 124°56'W, 33mi W Tillamook Hd, Wa Seen during fur seal research cruise Fiscus & Niggol (1965)
1959 Apr 19 (8) 47°35'N 124°46'W, 13mi SW Destruction I, Wa See text Fiscus & Niggol (1965)
1959  Apr 19 (8) 47°37'N 124°42'W, 9mi SW Destruction I, Wa See text Fiscus & Niggol (1965)
1959 May 13-5 1 37°25'N 122°48'W, 16mi SW Pt Montara, Ca  Seen, length = 13m, depth = 100-110m Rice & Fiscus (1968)
1963  Apr 11 1 37°08'N 123°05'W, 6lmi SW Pigeon Pt, Ca Seen, length = <9m, depth = 730-910m Rice & Fiscus (1968)
1963 May 10 1 37°20'N 123°10'W, 44km SSW Farallon I, Ca  Seen by catcher, length =l4m, depth = 1100m Rice & Fiscus (1968)
1964 Jan. (1) 40°N 157°W No details Berzin & Doroshenko (1982)
1965 Mar 11 2 26°39'N 113°40'W, 12km SW Punta Abreojos, Seen, length = 15m, depth = 54m, photos Rice & Fiscus (1968)

Baja California
1965  Summer? 1  45-50°N 170-180°W Japanese sighting cruise Wada (1975)
1967  Jan 17 3 48°20"'N 125 06'W, 28km WSW C Flattery, Wa 2 large, 1 small, depth = 110m, heading N Rice & Fiscus (1968)

1969  Summer? 1 45-50°N 170-180 W Japanese sighting cruise Wada (1975)

1973 Mar 20 (6+1) 48°29'N 124 57'W, nr C Flattery, Wa Made by NMFS employee NMFS POP
1973 Summer? 1 45-50:N 140-150 W Japanese sighting cruise Wada (1975)

1974 Summer? 1 40-50°N 140-160 W Japanese catcherboat sighting Anon. (1976)

1974  Sep 13 1 39°35'N 124 45'W, 60km W Ft Bragg, Ca Seen from NOAA ship Fairweather NMFS POP
1975 ? (1) 22° 158°W,N Oshu, Hawaii Possible sighting DeBus (1975)
1976 Summer? 1 45-50°N 150-155°W Japanese sighting cruise Wada (1978)
1977 Summer ? 1 45-50°N 150-155°W Japanese Wada (1979)
1 45-50°N 140-145°W sighting
2% 45-50°N 135-140°W cruise
1977  Summer? 2*  20-30°N 160-180°W Japanese catcherboat sighting Anon. (1979)
1979 Mar 25 1 20°40'N 156°53'W, between Maui and Length = 15-16m, schooling with humpback Rowntree et al. (1980)
Kahoolawe, Hawaii whales, depth = 145-160m Herman et al. (1980)

1979 Apr 10 1 21°03'N 157°30'W, SW Molokai, Hawaii Same animal as on Mar 25, depth = 55m Herman et al. (1980)
1979  Summer 1 4045°N 145-150°W Japanese sighting cruise Wada (1981)

1981 Apr 17 1 34°07'N 119°18'W, nr Santa Barbara, Ca Length = l4m Woodhouse & Strickley (1982)
1982 Mar 20 1 37°30'N 122°30'W, nr Half Moon Bay, Ca Length = 15m Johnson (1982)

usually not found off the California coast during
February. Because there is no mention in the article of
the captured whale being the animal struck two days
earlier or of the captured whale being a right whale, I have
treated the record as a right whale sighting only, not as
a capture.

All the known catches and three of the sightings are
described in all known detail in Table 4. The other
sightings are reported in Starks (1922, p. 35) who writes
that the captain of the San Simeon whaling station
reported seeing only 9 right whales in his 17 years at the
station. Three of these nine are presumably the whales in
the winter of 1884-85 reported in Townsend (1886).

The few records of right whales contrast with far larger
numbers of gray whales reported in the catch. For only
a few years are the catch records detailed and
comprehensive enough to allow a fair comparison.
Jordan (1887) reports only one right whale landed and
three sighted during 1878-80 in contrast to 57 gray whales
landed during the same period. Townsend (1886) reports

5 right whales landed during 1884 and 1885 in contrast

to 121 gray whales landed during the 1884-5 and 1885-86
seasons.

The ratio of right to gray whales in the catch reported
by Townsend (1886) and Jordan (1887) may not be an
appropriate ratio for use in trying to estimate the total
right whale catch from shore stations during this period.
By 1878, gray whales were becoming much rarer than
they had been twenty years earlier (Townsend, 1886). It
is probable that the right whales are relatively over-
represented in the catch data compared to gray whales for
years in which the data are fragmentary. The rarity of the
right whale during this entire period made the capture of
one notable. More important is that the taking of a right
whale usually represented a major windfall for the
station. Right whales typically yielded an average of 130
barrels of oil (Scammon, 1874; Allen, 1916), in contrast
to the gray whale which yielded only 25-30 barrels
(Henderson, 1972). In addition, the amount of baleen
yielded by a right whale, 1,000-1,500 pounds, was both
vastly greater than that from a gray whale and also of
higher quality. Starks (1922, p.12) writes that ‘The right
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whale was the only one of the region that had whalebone
of much value, and it was seldom taken. When it was, its
whalebone very materially increased the income of the
fortunate station that secured it’. The several newspaper
reports of right whales being landed, or even just being
seen, support the idea that the take of right whales was
disproportionately reported compared to the take of gray
whales.

If the few records of right whales landed represent a
reasonably compilete listing of the number of this species
that was in fact taken, then the contrast with gray whales
is particularly striking. Henderson (1972) estimates that
during the period 1855-1865 shore stations operating
along the California and Baja coasts landed 1,200 gray
whales. He estimates that between 1866 and 1874 the
shore stations landed 960 gray whales. This information
supports the conclusion that right whales were rare along
the California coast as early as the 1850s.

SHORE WHALING AND RECORDS OF RIGHT
WHALES 1900-1930

Catch records for shore stations operating in the North
Pacific between 1900 and 1931 are fragmentary. Records
which describe the catch by species were reviewed for
stations in Alaska (1912-37) (Tennessen and Johnsen,
1982; Brueggeman, Newby and Grotefendt, in press),
British Columbia and Washington (1919-30) (Kellogg,
1931; Pike and McAskie, 1969 ; Scheffer and Slipp, 1948),
California (1919-29) (Starks, 1922; Kellogg, 1931),
Mexico (1925-29) (IWS., 1933), and Japan, Korea,
Kamchatka, and the Kurile Islands (1910-30) (Tennessen
and Johnsen, 1982; IWS, 1933). The catch of right
whales taken during this period is presented in Table 5.

A Norwegian factory ship operated off the coast of
Baja California, Mexico, between 1925 and 1929. The
catch during this period was 3,043 whales, consisting of
humpback, blue (Balaenoptera musculus), and 222 gray
whales. No right whales were reported caught (Kellogg,
1931).

There is only one record of a stranding of a right whale
on the west coast of North America. This is represented
by a single baleen plate in the Santa Barbara, California,
Museum of Natural History (SBMNH cat. no. 1570).

Table 5.

Minimum catch (N) of right whales in the N. Pacific, 1910-30. The
whaling grounds are: J=Japan; K = Korea; Ka = Kamchatka;
A = Alaska; BC = British Columbia; C = California. The sources (in
parentheses) are: a = IWS (1933); b = Tonnesen and Johnsen (1982);
¢ = Brueggeman et al. (in press); d = Omura (1986); e = Kellogg
(1931); f = Gilmore (1956).

Year N Ground(source) Year N Ground(source)
1910 0 J, K+Ka (a) 1921 6 J (b)

1911 2 J, K+Ka (a) 1922 4 J (b)

1912 3 J, K+Ka (a) 1923 9 J7 (b); A2 (c)
1913 1 J, K+Ka (a) 1924 10 BC3 (e); Al (c);
1914 1 J, K+Ka (a) Cl (£); J5 (d)
1915 7 J, K+Ka (a) 1925 10 Al (c); J9 (b)
1916 9 J, K+Ka8 (a);Al (b) 1926 10 BCl (e); A2 (c); J7 (b)
1917 3 Al* (c);J2 (d) 1927 11 Al (c); J10 (b)
1918 2 J, K+Ka (a) 1928 15 A6 (c); J9 (b)
1919 5 J, K+Ka (a) 1929 6 Al (c¢); J5 (b)
1920 4 J, K+Ka (a) 1930 5 J (b)

* Tonnesen & Johnson (1982:734) report two right whales taken in
Alaska in 1917. This may include one or two bowheads.

This plate is labeled as having been salvaged from a dead
specimen on Santa Cruz Island on 14 November 1916. A
mandible of a balaenid whale is also in the collection, but
noinformationis available concerning the date or location
of its collection (Woodhouse and Strickley, 1982).
Although those authors state that it is from a right whale,
the specific identity of the whale has not yet been
determined (E. Mitchell, pers. comm.).

At California shore stations between 1919 and 1930,
3,459 whales were landed. Between 1919 and 1924, the
catch was primarily made up of humpback whales taken
in summer. Between 1925 and 1929 the catch consisted
primarily of blue and fin whales (Balaenoptera physalus),
species found in the area mainly during summer and early
fall (Dohl, Norris, Guess and Bryant, 1981a, Dohl,
Norris, Dunman and Helm, 1982). Only 9 gray whales
were landed during this period which is probably a good
indication of the minimal whaling effort expended in
winter and early spring (Starks, 1922; Kellogg, 1931).
Gilmore (1956) reports a right whale caught near the
Farallon Islands in 1924 by catcher boats out of the Moss
Landing, California shore station. Review of the logbook
of the station which is at the California Academy of
Sciences confirms that a 12.1 m female was caught on
19 April. The animal appeared in good condition. Its
stomach was empty. No data were collected regarding its
reproductive condition. For unknown reasons, this catch
was not reported in the official catch figures (Starks,
1922; Kellogg, 1931).

Shore whaling was conducted along the coast of
Washington from 1911 to 1925. Four catcher boats
operated out of one shore station at Bay City at the south
side of Grays Harbor. Catch records by species are
available for the period 1911-25 (Kellogg, 1931;
Tonnessen and Johnsen, 1982). No right whales were ever
reported landed or seen by catcher boats operating out
of this station. Detailed records are available for only five
years, during which period the station operated from 14
to 27 April, continuing until 13 September to 19 October,
although in 1912 a humpback was reported taken on 14
March. The above information comes from Scheffer and
Slipp (1948, p. 265), who state that ‘whaling during the
winter months was not practiced because whales were
scarce and the weather uncertain’. During the whaling
season, the catcher boats typically operated within 135
miles of the station, although occasionally they would
travel as far south as southern Oregon.

Shore whaling began in British Columbia in 1905
(Tennessen and Johnsen, 1982). Catch records by species
are available only for the period 1919-30 (Pike and
McAskie, 1969; Tonnessen and Johnsen, 1982). During
this period, 3,890 whales were landed, consisting
primarily of fin, sperm, and humpback whales. Four right
whales were taken during this period and no gray whales.
Of the right whales, none was caught south of 50° N.

Pike and McAskie (1969) report that whalers operating
out of the Queen Charlotte Islands (52-54° N) took two
right whales in 1924 and another one in 1926. Andrews
and Larssen (1959, p. 162) include a photograph of a large
rlght.whale labeled as having been taken by the Kyuquat
whaling station on the west coast of Vancouver Island
(§O° N, 127°W). No date for the photograph or catch is
given. A drawing made from the photograph appears
in Foster (1974, p. 97). The Kyuquat station operated
from 1907 to 1925 (Pike and McAskie, 1969). This right
whale may have been taken in 1924, for Kellogg (1931)
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reports three right whales landed by British Columbia
stations in 1924 whereas Pike and McAskie (1969) report
only two.

The absence of records of right whales from the
Washington shore station and the few records from
California and British Columbia stations are remarkable
considering the lack of legal protection for this species
during the entire period and the considerable amount of
shore whaling that occurred. The minimum known catch
of right whales throughout the North Pacific during this
period is given in Table 5.

THE CATCH OF RIGHT WHALES 1931-82

Legal protection for the right whale came very late. The
first protection the North Pacific right whale received
came in 1931 when most of the major whaling nations
signed the International Convention for the Regulation
of Whaling. Article four of this convention prohibited the
taking of right whales world-wide. However, the treaty
did not come into effect until 1935. The United States,
Canada, and Mexico all ratified the treaty. The Soviet
Union and Japan did not, and thus were not bound by
the restrictions contained in the treaty (Leonard, 1941,
Scarff, 1977).

Japan’s decision not to sign the 1931 treaty resulted in
continued take of the species in the North Pacific by that
country’s whalers. The catch of right whales taken by
Japan and other nations in the North Pacific since 1931
is shown in Table 6. As can be seen from this table, a
minimum of 43 right whales were captured in the North
Pacific between 1931 and 1938.

Japan did sign the Final Act to the 1938 Protocol to
the (1937) Agreement for the Regulation of Whaling
(Leonard, 1941; Scarff, 1977), but the Soviet Union did
not. While Japan’s signing did not legally bind its whalers
to comply with the Protocol’s prohibition on the taking
of right whales, the Act reflected its intent to seek

Table 6.

Minimum catch of right whales in the North Pacific, 1931-1982* The
whaling grounds are: J = Japan; CJ = Coast of Japan; K = Korea;
Ka = Kamchatka; A = Alaska; GA = Gulf of Alaska; BC = British
Columbia; BS = Bering Sea; YS = Yellow Sea; OS = Okhotsk Sea;
KI = Kunile Islands. The sources (in parentheses) are: a = IWS (1936);
b = IWS (1941); ¢ = Brueggeman et al. (in press); d = Omura (1986);
e = IWS (1953); f = IWS (1959); g = IWS (1963); h = Omura (1958);
i = Pike and McAskie (1969); j = Klumov (1962); k = Omura et al.
(1969); 1 = IWS (1968); m = Wang (1978); n = Morast et al. (1985).

Year N Ground (source) Year N Ground (source) & comment
1931 8 J«K (a) 194 3 4K (f)

1932 16 J#K14 (a); A2 (c) 1945 1 J+K (f)

1933 3 Al (a); J+K2 (a) 1948 1 J#K (g)

1934 2 J (d) 1951 1 BC (i) "Accident"

1935 4 J2 (d); A2 (c) 1955 10 KI (j) Soviet research
1936 4 J (d) 1956 2 CJ (k) Japanese research
1937 6 J+K5 (b); Kal (b) 1961 3 GA (k) Japanese research
1938 2 J+K (f) 1962 3 BS (k) Japanese research
1939 1 J (d) 1963 3 BS (k) Japanese research
1940 1 BS (e) 1964 1 Ka (1) -

1941 3 E side of Ka (h) 1965 2 YS (m) Chinese whalers
1942 5 J#K (f) 1968 2 0S (k) Japanese research
1943 13 J#K (£) 1968 1 K (n) Korean whalers

* | was able to review an early draft of Omura (1986). The relation
between the catch figures in that paper and the figures reported in the
International Whaling Statistics was ambiguous. The above total
includes the larger figure from one or the other source as a minimum
catch. In some cases it may be more accurate to include the sum of the

figures in Omura (1986) and IWS.

immediate compliance with the Protocol. At the Informal
Conference on the International Regulation of Whaling
held in London in 1939, Japan reiterated its commitment
to adopting the necessary legislation to allow it to adhere
to the Protocol by the opening of the next whale season.
The protection offered by Japan’s informal efforts at
compliance was short-lived. By 1940, the growing
military conflicts in the Pacific made further agreements
between major whaling countries infeasible. In the
absence of such agreements, Japanese whalers began
taking right whales again. During the period 194045,
they caught 26 more right whales in the North Pacific.

After World War I1, most of the major whaling nations
signed the 1946 Convention for the International
Regulation of Whaling which came into effect in 1949.
From the date the convention became effective until the
present, right whales in all oceans have been declared
protected species which commercial whalers were
generally prohibited from capturing (Scarff, 1977).
According to official records, this prohibition has
generally been effective.

In 1951, whalers from Coal Harbour in Quatsino
Sound, Vancouver Island, British Columbia (51°30"N,
128° W) ‘accidentally’ captured a right whale off the
northwest coat of Vancouver Island. The animal was
described as a sexually mature 12.5 m male. Photographs
of this animal appear in Pike and McAskie (1969) and
Reeves and Brownell (1982, p. 417).

The 1946 convention contained a provision whereby
nations were allowed to grant their whaling operations
scientific permits to take species otherwise protected
(Scarff, 1977). Under this provision, the Soviet Union
captured 10 right whales in 1955 (Klumov, 1962), and
Japenese whalers caught 13 more between 1956 and 1968
(Omura, 1958; Omura et al., 1969). No scientific permits
for the capture of right whales in the North Pacific have
been issued since 1968.

SIGHTING RECORDS 1931-82

I have found no sighting records of right whales in the
eastern North Pacific south of 50°N between 1924 and
1955. Between 1955 and 1982 there are apparently
reliable sightings of 32 individuals plus 6 unconfirmed
sightings of 20 more whales. These sightings are
summarized in Table 4.

Gilmore (1956, p. 22) reports a possible sighting of four
right whales near San Diego, California in January 1955.
He states:

On January 14 two volunteer gray whale-watchers, atop the look-out
at Ritter Hall on the Scripps [Oceanographic Institute] campus, saw four
whales at a distance of 3 to 4 miles going southeastward. These whales
were described as showing a distinct double spout. a smooth black back,
and pointed, broad flukes. They were logged as ‘ gray whales’, a species
which was then migrating south in numbers. .. The double condition of
the observed spouts in this case was too great for the gray whale,
however, and the back and tail stock were without the slight, but easily
visible ridge and sharp knuckles, and no clear patches of light, dis-
colored areas were present.

No more details are given of this sighting.

Gilmore (1956) also reports a single whale that was
observed for about 2 hours on 31 March 1955, also near
San Diego. The whale was initially spotted from land and
came so close to shore that it ‘almost struck the piles of
the pier’. The whale was initially seen coming from the
north and last seen heading southwest. Gilmore suggests
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that the animal’s behavior of sticking its head out of the
water to look over the nearby shore-line may signify that
the whale was confused regarding its location and
perhaps lost. When initially detected, the whale was
travelling in a normal manner. While being followed by
Gilmore in a small boat the animal breached 13 times,
repeatedly showed its flukes, and waved a flipper in the
air. Three photographs of this animal, two of it
breaching, appear in Gilmore (1956).

The next four reported observations of right whales
were made during pelagic fur seal investigations. Most of
the published information about these sightings appearsin
Table 4. The two reported sightings on 19 April 1959
deserve special comment. Niggol (Fiscus and Niggol,
1965) reported seeing two groups of eight right whales
apiece at 0610 h and 0715 h 13 and 9 miles south-west of
Destruction Island, Washington respectively (H. Kaji-
mura, pers. comm.). He also reported seeing two groups
of eight humpback whales apiece at the same locations on
the same day. Finally, at the same date and location of
the first of these observations but not the second he
reported seeing eight gray whales. The observational
conditions on 19 April were recorded as excellent, with
calm seas throughout the day (H.Kajimura, pers.
comm.).

The published data are not consistent with other
records and are highly anomalous. The rough data sheets
at the National Marine Mammal Laboratory state only:
‘school of 25-30 whales: gray, right, and humpbacks.
5-10 miles N of Destruction Island feeding’. Note that
this record has the whales north of Destruction Island
whereas the published account has them southwest of the
island. For unexplained reasons the National Marine
Fisheries Service Platforms of Opportunity data bank
lists only one sighting of five right whales on 19 April at
this location (M. Tillman, pers. comm.).

No other confirmed sightings of right whales in the
south-eastern North Pacific have been of more than three
animals together. Omura (1958) reports that of 94
sightings of right whales in the western North Pacific
there are only two records of four right whales together
and none of more than four. Omura et al. (1969) report
that of 126 sightings of right whales by Japanese whalers
in the North Pacific between 1961 and 1968, only 12
sightings involved three animals, and none involved more
than three (see Table 10). These Japanese data illustrate
the low probability of encountering one aggregation of
eight whales, let alone two such groups accompanied by
similar numbers of humpback whales on the same day.

Considering the inconsistencies in the above reports,
the improbable number of right whales in each group, the
remarkable coincidence of eight humpback whales being
with each pod of right whales, the close proximity of the
two locations, and the lack of detailed documentation
accompanying the reports, it is hard to completely accept
the published account. No additional information
regarding these sightings is available (K. Niggol, pers.
comm). The most plausible scenario is that one mixed
group of an undetermined number of right, humpback,
and gray whales was seen twice on the same day near
Destruction Island. The data has been treated this way
in the tables of this report.

Berzin and Doroshenko (1982) report an unspecified
number of right whales observed by a TINRO vessel in
1964 at 40° N, 157° W. No further information is provided
concerning this sighting; there is no indication whether

photographs exist or what fieldmarks were used for
identification. The authors also report that in 1963
‘TINRO vessels observed about 200 right whales at
51°N, 145°W’. Apparently in reference to this latter
sighting, Berzin and Rovnin (1966) imply that the whales
were distributed over a wide area. They state that ‘in the
majority of instances they were found in pairs or alone,
and very rarely in groups of 4-5 animals’. It is
unfortunate that no detailed information about this
extraordinarily large number of sightings has been
published.

Off central California, three sightings of right whales
were made in 1959 and 1963 by captains of whaling
catcher boats operating out of Richmond, California
(38°N) (Rice and Fiscus, 1968). They also report two
sightings made during a whale-marking cruise and a
pelagic fur seal investigation. The 1965 record of two right
whales off Punta Abreojos, Baja California at 26° 39’ N,
is the southernmost record of a right whale in the eastern
North Pacific in recent times. A photograph of one of the
whales seen off Baja California appears in Rice and Fiscus
(1968) and Gilmore (1978). This is the only published
report of right whales along the west coast of North
America south of San Diego (32°N) other than
Scammon’s (1874, pp. 66—7) statement that some right
whales had been taken ‘as far south as the Bay of San
Sebastian Viscaino, and about Cedros or Cerros Island,
both places being near the parallel of 29° north latitude’.

There have been nine right whales observed south of
50°N and east of 180°W by Japanese sighting boats
between 1965 and 1979. What has been published about
these sightings is set forth in Tables 4 and 8. All but one
of these sightings occurred between 45-50°N in the
mid-Pacific. Unfortunately, the sources do not describe
the dates on which the sightings were made, although it
appears that all the sightings were made during the
summer months.

Two sightings of right whales were made during 1973
and 1974 as part of the NMFS’s Platforms of
Opportunity program. Both sightings are formally
described by NMFS as ‘tentative’ which NMFS defines
as meaning they are probably valid records, but
unverified (L. Actor, pers. comm.). Both sightings are
listed in Table 4.

In 1981, a single right whale was seen off Santa
Barbara, California (Woodhouse and Strickley, 1982).
This animal was encountered during a recreational
whale-watching cruise. Photographs and behavioral
observations appear in the report.

On 20 March 1982, one right whale about 15m in
length was observed by the author and approximately 100
others near Half Moon Bay, California. For a two hour
period this whale repeatedly approached to within 5 m of
the three 15-20 m party-fishing boats idling in the water
nearby (Scarff, 1986; Johnson, 1982). Comparisons by
Woodhouse and this author of photographs of this
animal and the whale seen off Santa Barbara in 1981 have
not been conclusive in eliminating the possibility that the
two sightings were of the individual.

SIGHTINGS NEAR HAWAII 1820-1983

Despite the presence of whalers in Hawaiian waters since
1818 (Stackpole, 1953), there is only one well-documented
record of a right whale near the islands. An unconfirmed
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sighting was reported from north of Oahu in 1975. The
observer, Harold Stanley, described the whale as having

no dorsal fin, no mottling as in the gray [whale], smooth...and
slow...about 50 feet long, and with a long slow ten-second spout. It
had a very large head and a broad smile. (DeBus, 1975).

I was unable to discover any photographs of this animal
or any researcher in Hawaii who had any further
information regarding this sighting.

In 1979 a single right whale, individually identifiable
due to a white blaze on its back, was observed twice on
25 March off Maui and again on 10 April off Molokai
(Rowntree, Darling, Silber and Ferrari, 1980; Herman,
Baker, Forestell and Antinoja, 1980). On all three
occasions the right whale was seen swimming and
interacting with humpback whales. Good photographs
and behavioral observations are contained in each article.

The possible historic occurrence of right whales in the
vicinity of the Hawaiian Islands was discussed in both
Rowntree et al. (1980) and Herman et al. (1980). Both sets
of authors reviewed the Maury (1851) Preliminary Sketch
and Townsend’s (1935) chart as well as reports of right
whales in Hawaiian waters contained in Eschricht and
Reinhardt (1866) and Tomilin (1957). Rowntree et al.’s
(1980) argument that the reports of right whales near
Hawaii in the latter two references were actually distorted
reports of gray whales off California is persuasive. These
authors also note that the nearest record on the maps they
observed is of ‘straggling’ right whales 250 nautical miles
west of Hawaii. Herman et al. (1980) reviewed much of
the same material, but came to the opposite conclusion
that the Hawaiian Islands may have been an important
wintering ground for right whales during the last 100
years. The latter’s argument for this conclusion is
unconvincing.

Maury (1851) shows ‘straggling right whales’ occurring
in summer in a wide area west and southwest of the
Hawaiian Islands (15-25°N, 160165, 170-180° W) (see
Fig. 1). Maury’s more detailed map no. 1 (1852 et seq.)
extends south only to 20°N. This latter chart was not
discussed by either Rowntree et al. (1980) or Herman et
al. (1980). Analysis of this chart supports Rowntree et
al.’s conclusion that right whales were not common near
the islands during the last 160 years. Map no. 1 contains
no reports of right whales among, or just north of, the
Hawaiian Islands (20-25°N, 155-160°W) despite the
relatively large amounts of searching effort in the area
during winter months (Dec. = 130 days, Feb. = 45 days,
Mar. = 200 days). However, as Table 7 shows, Maury’s
map no. 1 does contain records of a few sightings west
of Hawaii in April and May and a few more north of the
islands in May and June. These locations are so far south
so late in the spring, that I suspect they may reflect errors
of identification or transcription. Indices of abundance
calculated from this chart show the heaviest concentra-
tions of right whales north of 35°N by April and north
of 40°N by May. Even if the reported sightings between
20 and 25° N are reliable, the whales observed represent
stragglers rather than concentrations of wintering right
whales as suggested by Gilmore (1978) and Herman et al.
(1980).

SEARCHING EFFORT 1950-82

The few records of right whales in the eastern North
Pacific shown in Table 4 must be viewed in the context

Table 7.

Reported sightings of right whales near the Hawaiian Islands in Maury
Map No. 1 (1852 et seq.). NR = no. days right whales seen, NE = no.
days searching effort.

Location Month NR NE Location Month NR NE

20-25 N, 160-165 W May 4 25 20-25 N, 175-180 W May 5 35
20-25 N, 170-175 W April 4 10 25-30 N, 155-160 W May 4 100
20-25 N, 170-175 W May 2 13 25-30N, 155-160 W June 2 28

Table 8.

Number of right whales seen and effort (in miles) during Japanese
sighting cruises in the North Pacific, 1965-1979 (from Wada
1974-1981).

East of 180 W
40-50 N North of 50 N Entire North Pacific

Year Whales Effort Whales Effort Whales Effort
1965 1 2,855 2 42,950 3 52,982
1966 0 3,449 5 42,376 6 60,549
1967 0 6,869 3 14,676 3 37,876
1968 0 21,413 0 11,548 7 67,397
1969 1 43,139 1 16,654 7 107,167
1970 0] 57,017 2 30,637 5 118,010
1971 0 48,935 0 12,663 6 104,714
1972 0 33,687 0 3,623 10 110,442
1973 1 24,877 1 4,902 2 73,754
1974 0 16,084 0 3,190 0] 55,855
1975 0 - 0 - 0 -

1976 1 4,711 1 2,371 3 18,541
1977 4 6,631 0 1,313 4 22,143
1978 0 4,706 2 1,249 2 17,980
1979 1 1,816 0 79 1 11,384
Total 9 276,189 17 188,231 59 858,79

of the searching effort that has occurred in the region
during the last 30 years. The range and extent of this
searching effort, particularly along the coast of California,
is persuasive evidence of the scarcity of this species
throughout the region and particularly in the nearshore
waters of the west coast of North America. The major
surveys are summarized below.

The most extensive searching effort for right whales has
been the Japanese sighting cruises (Wada, 1975-81;
Ohsumi and Yamamura, 1982). These cruises, extending
over nearly all the North Pacific, have led to sightings of
59 right whales between 1965 and 1979, nine of which
were in this study area. Unfortunately, the published
material does not describe the amount of searching effort
by month, limiting the usefulness of the data to detect
migratory patterns. It is probable that most, if not all, of
the searching effort in the study area took place during
the summer when right whales are least expected in the
area. Both the sighting and effort data are summarized
in Table 8. The greater density of whales north of 50° N
is consistent with the data on Maury’s map no. 1 (1852
et seq.).

Whale sightings were carried out by whale catcherboats
and other ships off the coast of British Columbia between
1958 and 1969 (Pike and McAskie, 1969). Other than the
single right whale landed at Coal Harbour in 1951, the
authors report no other records of right whales south of,
or near, 50°N.

Catcherboats operating out of shore stations at
Richmond, California (38°N) between 1956 and 1971
routinely searched the area within 230 km of the station.
Most of the searching effort occurred during the months
of April through November (Rice, 1963a, b: 1974).
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During this time there was also considerable searching
effort between mid-December and mid-April close to
shore as part of the catch of gray whales under a scientific
research permit (Rice and Wolman, 1971). Three right
whales were reported by the catcher boats during this
period (Rice and Fiscus, 1968) (see Table 4).

Slijper, Van Utrecht and Naaktgeboren (1964) describe
opportunistic observations of whales in the North Pacific
between 0 and 50° N made by Dutch naval and merchant
vessels during the years 1955-58. They include as the
measure of searching effort the number of daylight hours
participating ships spent in each 10° of latitude and
longitude by month. The eastern North Pacific was not
heavily travelled by Dutch ships during this period and
the searching effort is low, ranging from 9 to 130 hours
per 10° square during the winter months of December
through April. During the summer months some of the
squares received as much as 326 hours of potential
observation. Only one group of four right whales was
observed, that in June as reported in Table 4. The authors
expressed general confidence in the identification of
right whales during this study but mention no field marks
seen for any individual sighting.

Considerable searching effort has been conducted by
the National Marine Fisheries Service (NMFS) North-
west Fisheries Center during ship surveys for its pelagic fur
seal investigations (32—-62°N, shore to 180°W) and
whale-marking cruises (18-35°N, mostly within 150 n.
miles of shore). These cruises have been generally
described by Rice (1963a, b; 1974) and Fiscus and Niggol
(1965), but the searching effort is not quantified in a
manner that would allow the development of indices of
abundance. Right whales observed during these cruises
(nine reported sightings), are reported in Fiscus and
Niggol (1965) and Rice and Fiscus (1968) and included
in Table 4.

Aerial and ship surveys conducted by the Naval Ocean
Systems Center (NOSC) between 1965 and 1976 are
summarized in Leatherwood and Walker (1979; 1982).
Aerial surveys were flown over an area of the southern
California bight from 32 to 34° N extending from shore
to 120°W. Searching effort is summarized by month.
During the months of December through March total
effort during the period 1968-1976 averaged more than
2,000 n. miles per month. A total of 4,475 n. miles were
flown during April. Ship surveys were conducted from
1965 through 1975 within 150 n. miles of shore from 22° N
to 35° N principally during winter and spring. No right
whales were reported as observed during either the aerial
or ship surveys. '

Further intensive surveys of the southern California
Bight area are described in Dohl et al. (1981a). This latter
study involved both aerial and ship surveys between 1975
and 1978. Thirty-five flights were made at 300 m altitude
and approximately 170 km/hr along 15 transect lines
extending southwest from Pt. Arguello (34° 30’ N) south
along the coast to the Mexican border (32°35 N).
Attempts were made to identify all marine mammals seen.
During the months of January, February and March, 428
gray whales, 13 fin whales and 5 unidentified whales
longer than 12.2 m were observed, but no right whales.
Approximately 24,000 transect miles were flown over the
three years during the first quarter of the year.
Twenty-nine nearshore and 5 offshore ship surveys
covering 26,400 km were conducted in the same area.
During the first quarter of the year 241 gray whales, 2

humpback whales and 4 unidentified whales longer than
12.2 m were observed, but no right whales.

Observations of cetaceans have been systematically
made by NMFS observers on American tuna boats
operating in the south-eastern North Pacific. This
searching effort is located almost entirely south of 35°N
and east of 160°W. Although most of the effort is
concentrated south of 25° N, a considerable amount did
occur north of that latitude during the first quarter of the
year. Searching effort between 1974 and 1979 is
summarized in Dahlheim, Leatherwood and Perrin
(1982). The searching effort continued after 1979, but
since the inception of the program to date no right whales
have been observed (W. Perrin, pers. comm., May 1983).

Intensive surveys have recently been conducted in the
coastal waters off central and northern California. Dohl
et al. (1981b, 1982) describe aerial and ship surveys
conducted between January 1980 and December 1981.
Each month one high-altitude (300 m ASL) and
low-altitude (65 m ASL) aerial survey was made. Flights
were made over standard transects extending from the
coast out to 120" longitude (ca. 185 km) from shore
between Pt. Conception (34° 27" N) and the California/
Oregon border (42°0" N). Approximately 3,600 km of
transects were flown on each of these surveys each month.
Five ship surveys were conducted in 1981 from Monterey
Bay to Bodega Bay extending 100 km offshore. During
the first quarter of the year, a total of 1,590 gray whales,
3 minke whales and 18 sperm whales were observed. No
right whales were observed during either the aerial or ship
surveys. Continuing aerial surveys through spring 1983
did not detect any right whales (T. Dohl, pers. comm.).

Two other surveys of local central California coastal
waters also failed to detect any right whales. Barham
(1982) reports marine mammal sightings made during 239
weekly vessel voyages in Monterey Bay between 1950 and
1955. Huber, Ainley and Morrell (1982) report sightings
of cetaceans made during 236 vessel surveys in the Gulf
of the Farallones near San Francisco between 1971 and
1979.

Reilly, Rice and Wolman (1980) review the shore-based
censuses for gray whales that were made each year from
1967 to 1979 near Monterey, California (36°29’'N). In
each of those years intensive observations were made
from shore each day, typically from 10 December
through 6 February. Whales passing within 2+ miles of
shore were counted. During the period 1967/68 through
1978/79 an average of 3,031 gray whales were counted
each year. These shore-based observations were conduc-
ted in the same general area where there had been at least
seven observations of right whales during the period
1855-80. However, the known dates of records of right
whales off central California are generally from late
February or March, after the end of these censuses.

In January 1978, Reilly et al. (1980) conducted aerial
transects in this same area to determine the extent to
which the gray whales migrated off-shore. Between 2 and
13 January they flew 14 flights at 1,000 feet altitude and
190 m.p.h. along 16 transects perpendicular to shore from
Pt Lobos to Pt Sur, each extending 16 km out to sea.
Total air time was approximately 32 hours, during which
time 529 gray whales were seen as well as many small
cetaceans and pinnipeds. No right whales were observed
during either the land-based or aerial observations.

Recently there has been a significant amount of
searching effort conducted off the California coast in
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connection with recreational whale- and bird-watching
(Kaza, 1982). Recreational cruises directed to observing
gray whales have increased in number tremendously since
the }ate 1970s. Both of the two most recent observations
of right whales off the California coast (Woodhouse and
Strickley, 1982; Johnson, 1982) were made during the
course of recreational whale-watching cruises. During
almost every weekend from the beginning of January
through March and sometimes through April, commer-
cial party fishing boats and other larger vessels sail from
San Diego, San Pedro, Long Beach, Santa Barbara,
Morro Bay, Monterey, Half Moon Bay, San Francisco,
and Bodega Bay in search of gray whales. The typical
pattern is for trips of half-day length or less with the ship
following the first group of whales encountered until time
to return. Ships generally stay within 5 miles of shore
except in bay areas like Monterey, Half Moon Bay, and
San Francisco where they may go up to 10 miles offshore.
On weekdays, many of these same boats go out on charter
whale-watching trips. Usually each group of whale-
watchers is accompanied by a trained naturalist who
could identify a right whale and would be likely to report
such a sighting.

In recent years there has also been a growing interest
in observing the gray whales in their calving lagoons in
Baja California. Most weeks during the winter one or
more whale-watching cruises sail from San Diego. Beside
being at sea for a longer period, these cruises generally
travel further offshore searching for humpback whales
and small cetaceans. No right whales have yet been
reported from these cruises.

Finally, some additional early surveys of the waters off
California and Mexico are reported in Norris and
Prescott (1961) and Leatherwood, Perrin, Rowntree,
Hubbs and Dahlheim (1980). No additional right whale
observations were made during the course of these
surveys.

SIGHTABILITY FROM AIRCRAFT AND BOATS

All recorded observations of right whales in the eastern
North Pacific have been made by shipboard observers,
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none by observers in airplanes. On one occasion
(Johnson, 1982; Scarff, 1986), a right whale was detected
by shipboard observers in the general study area, but not
detected during the twice monthly aerial surveys or
during a special attempt to relocate the whale from an
airplane only two hours after shipboard contact with the
whale had been voluntarily broken off (Dohl et al., 1982;
T. Dohl, pers. comm.; this author, unpublished data).
Increasing wind velocity and large numbers of gray
whales in the immediate area added to the difficulty of
relocating the right whale.

Aerial surveys for right whales have been successful in
the Bay of Fundy (Kraus et al., 1982), off Argentina
(Payne et al., 1981), off South Africa (Best, 1981), off
Australia (Bannister, 1986) and in the Okhotsk Sea
(Berzin and Doroshenko, 1981). Right whales’ reactions
to aircraft are discussed in detail in Payne et al. (1981).
They found a variety of responses with solitary animals
and animals in transit being the most difficult to observe
due to both behavioural and environmental factors. Both
Best (1981) in surveys off the coast of South Africa and
Kraus and Prescott (1981) in surveys in the Bay of Fundy
conclude that there is a high probability of sighting a right
whale from an aircraft. However, after further surveys,
Kraus and Prescott (1983) now believe that the
sightability of right whales from aircraft may be lower
than from boats and may be less than for other species.
During 1981 and 1982 shipboard surveys using photo-
identification techniques they identified nearly twice as
many individuals as would have been predicted based on
the aerial surveys.

In deep offshore waters of the eastern North Pacific,
right whales are probably significantly harder to detect
during aerial surveys than they are in the shallow
nearshore waters off Argentina (Payne, 1983), South
Africa (Best, 1981; pers. comm.) and Australia (Bannister,
pers. comm.), where the whales are detected by the
contrast of their dark body against a light-colored seabed.
The environmental conditions would presumably not
affect the relative sightability of right whales compared to
other whale species, paticularly those such as sei whales
(Balaenoptera borealis), which also have a relatively low,

Table 9.

Number of sightings (or days on which whales sighted) of right whales in the North Pacific 20-50° N,
by 5° latitude and month from Maury (1852, et seq.), Townsend (1935), and Table 4. In Table 4,
some sightings were only identified as ‘summer’ or ‘winter’.

Latitude Source J F M A M J J A S O N D Sumer Winter Total
45-50 N Maury - - 12 8104 83 59 60 16 - -~ -~ - - 371
Townsend - - - -1 13 100 - 1 - -1 - - 37
Table 4 1 1 3#* - 1 1 - - - - - 7T+ 14
40-45 N Maury - - 2 8 32 31 9 20 31 7 1 -~ - - 141
Townsend - - -1 3 1 1 - 1 - -1 - - 8
Table 4 - - = = = - = = - - = 1(+2) - 1
3540 N Maury - -1039 49 4 9 9 6 25 - - - - 151
Townsend - - - - 4 - - - -1 - - - - 5
Table 4 - - 4 2 2 - - -1 - - = - 4 13
30-35 N Maury - =11 2512 6 4 6 3 8 4 5 - - 84
Townsend U — - - 0
Table 4 - 2 2 1 - - - = - - - = - - 5
25-30 N Maury - 3 5 5 4 2 - 5 4 - - - 23
Townsend - = = =& a2 a4 e e e = - - - 0
Table 4 - - 1 - - - - - - = - - 1
20-25 N Maury - - 411 - - - - = - - 15
Townsend - = - - = =4 = e e - == - - 0
Table 4 - - 1 1 - - - - < - - 2

* Only 3 of 4 sightings by Fiscus and Niggol (1965) included.
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Table 10.

Records of right whales by pod size in the North Pacific and off South
Africa. Confirmed records are those sightings for which pod size is
clearly known. Best (1981) defines ““ unaccompanied whales’’ as pods
which do not contain mother and calf pairs.

Number of whales in pod

Area/Source 1 2 3 4 5 6 7 8 (n) Mean
Eastern N. Pacific (this study, Table 4)
Confirmed records 18 2 3 0 0 1 0 0 24 1.35
All records 18 2 3 2 0 1 0 2 28 2.18
Entire N, Pacific

Pelagic

Qmra (1958) 58 30 4 2 0 0 O 0 9 1.48
Omura et al.{(1969) 79 33 9 0 0 0O O 0 123 1.36
Coastal stations

Omura (1958) 53 15 2 0 0 O O O 70 1.27
South Africa Best (1981)

Unaccompanied whales 228 161 46 21 2 2 0 1 461 1.74
Total 228 429 52 25 3 4 0 1 742 1.87

dispersed blow (Leatherwood, Goodrich, Kinter and
Truppo, 1982).

Right whales have a reputation of allowing close
approaches by observers in boats (Payne, 1972, 1976;
Payne et al. 1981 ; Reeves and Brownell, 1982). However,
Scammon (1874) reported that toward the end of the
period of extensive exploitation in the eastern North
Pacific right whales were wild and difficult to approach.
Recent observations of right whales in this region by
Gilmore (1956), Rice and Fiscus (1968), Johnson (1982)
and Scarff (1986) discussed above, support a conclusion
that right whales are at least as, if not more, approachable
than gray whales.

SUMMARY OF SIGHTING DATA

The records of right whales in the eastern North Pacific
have been summarized in various ways in the following
tables and in Fig. 3. As a general comment, it should be
noted that the reliability of apparent trends in these data
are untested. The apparent patterns should be treated
generally as nothing more than working hypotheses until
appropriate adjustments have been made to correct for
biases in searching effort.

The overall sighting records described by month and
latitude in Table 1 do not manifest a clear migratory
pattern as has been reported for the western North Pacific
(Omura et al., 1969). However, there have been only 17
recorded sightings of right whales for which the month
is known between November and February, plus four
other sightings made in ‘winter’. The southern-most
sightings occurred in March and Aprl, which is
consistent with patterns in the northwest Pacific
(Townsend, 1935; Omura et al., 1969). Of note are the
surprising number of sightings (23) of right whales south
of 30° N during the period March-October.

Despite the depletion of the population, there does not
appear to be any decrease in the size of the right whale’s
range south of 50° N. It might be expected that a depleted
population would shrink its range to concentrate on those
areas most ecologically beneficial to the species.
However, because of the paucity of data, any comments
on change in distribution of the species in this area are
speculative.

The number of right whales per pod has been reported
for only 27 sightings in the eastern North Pacific. These

Table 11.

Length of right whales landed or sighted in the eastern North Pacific
south of 50° N.

"gmall” 9m  12m  13n  l4m  15m  >15m  "Large"

1 1 1 2 2 3 1 3

data, along with the much larger samples of Omura
(1958) and Omura et al. (1969) from the western North
Pacific and Best (1981) from South Africa, are reported
in Table 10. Although right whales are known to form
large breeding aggregations off Argentina (Payne et al.,
1981; Payne, 1983) the more typical pattern in the
Northern Hemisphere is for right whales to occur singly
or in groups of two or three whales (Reeves and Brownell,
1982).

Scammon (1874, p. 68) wrote that during most of the
season single right whales were most frequently encoun-
tered but pairs and trios were not uncommon. However,
by late summer and early autumn the whales were
‘scattered over the surface of the water as far as the eye
can discern from the mast-head’. There are no
comparable sightings of large aggregations reported by
other observers in this region.

No reported sighting of four or more right whales in
the eastern North Pacific is confirmed by photographs
or detailed field notes. I consider the pod size estimates
for all of these sightings to be unreliable.

The length of the right whales landed or sighted in the
eastern North Pacific is known for only 14 individuals
(Table 11). Omura et al. (1969) conclude that right whales
in the North Pacific probably reach sexual maturity at a
body length of 14.5-15.5 m for males and 15-16 m for
females, and that this corresponds to an age of
approximately 10 years. Pike and McAskie (1969) report
that a 12.5 m male landed in 1951 was sexually mature.

The largest right whales recorded in the North Pacific
are an 18.3 m female (Klumov, 1962) and a 16.4 m male
(Omura et al., 1969). From the data in Table 11, it
appears that about half of the animals seen in the North
Pacific south of 50° N were immature animals. This is a
conservative estimate because 19th-century whalers
probably noted the size of a right whale more frequently
when it was large, so mature animals are probably
over-represented in the early data. The report of a 70 foot
long (21.3 m) right whale taken in Monterey in 1873
(Starks, 1922) appears to be an error.

DISCUSSION
Extent of Migration

The extent to which right whales in the eastern North
Pacific engage in north-south migrations is not known.
It has generally been assumed that right whales migrate
long distances south from their summering grounds in the
Gulf of Alaska and near the Aleutian Islands. However,
as Table 9 reveals, there are extremely few records of right
whales in winter to support or deny this hypothesis. There
are records of right whales south of 25° N in March and
April, but it appears from the table that some right whales
spend all summer south of 30°N, so the records from
April and May may represent the periphery of a summer
population.
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Calving Grounds

I have discovered no records of newborn or very young
calves in the eastern North Pacific. Earlier commentators
do not discuss this anomaly. They apparently assumed
that the population was depleted before significant effort
was spent to find calving grounds or record sightings of
calves. These assumptions appear unwarranted, and the
lack of records of calves along the west coast of North
America appears to reflect a true absence of coastal
calving grounds at least within historic times.

There was a substantial amount of aboriginal and
pelagic whaling effort in the eastern North Pacific prior
to the depletion of the right whale population in the 1840s
and 1850s. However, the literature on the aboriginal
whaling cultures makes no suggestion that these whalers
knew of any calving areas along the west coast of North
America. The most extensive contemporary account of
this whaling is that of Swan (1870) who visited the
Nootka first in 1855, only 15 years after the beginning of
Yankee whaling on the Kodiak ground, and he refers to
the right whale as being rare.

There was also a substantial amount of non-aboriginal
settlement and whaling along the west coast of North
America prior to and during the early period of pelagic
whaling for right whales. Yet these sources also fail to
reveal any calving grounds for right whales along the
coast. The substantial harvest of right whales by the
non-aboriginal pelagic whaling fleets did not commence
in the eastern North Pacific until after the discovery of the
Kodiak Ground in 1840. The pelagic fishery remained
productive until at least 1850 (see Table 3). Spanish
colonists had been inhabiting the areas near potential
calving areas such as Drake’s Bay, San Francisco Bay
and Monterey Bay since the 1770s. American and British
pelagic whalers had been operating along the coast of
California since 1840 (Huff, 1957). Coastal whaling
began in California in 1845. Neither the Spanish
colonists, the early pelagic whalers, nor the early coastal
whalers refer to the right whale having a coastal calving
ground. It seems highly unlikely that nearshore mating
or calving grounds along the California coast would have
remained unnoticed over such a long period.

Thus, the location of the calving grounds for the right
whales that summer in the Gulf of Alaska remains more
of a mystery than ever. This study suggests that neither
the west coast of North America nor the Hawaiian
Islands constituted a major calving ground for right
whales within the last 200 years. The mid-ocean records
of right whales in winter in Maury map no. 1 (1852 et seq.)
and the late fall records in Townsend (1935) suggest that
right whales may have wintered and calved far off shore
in the North Pacific. Such pelagic calving would appear
to be inconsistent with the records of nearshore calving
grounds off Argentina, Australia and South Africa, and
the recent sightings of female right whales and calves in
nearshore waters off the southeastern United States.
However, no coastal calving grounds for right whales
have been found in the western North Pacific. Offshore
calving grounds for North Pacific right whales would be
consistent with the pattern of most other whale species.

One possibility is that some right whales which summer
in the Gulf of Alaska migrate west or southwest and bear
their young near the coast of Kamchatka or further
south. Non-breeding whales may winter near the
Emperor seamount, or, on rare occasions, off the west

coast of North America. This hypothesis is consistent
with Payne’s (1986) finding that only one third of the
adult female population returns to the coastal area
around Peninsula Valdes, Argentina each year.

Stock Identity

Klumov (1962, p. 297) writes that the right whales in the
North Pacific constitute three discrete stocks, one which
summers in the waters south of Alaska and winters
between the Hawaiian Islands and the west coast of North
America, and two others which summer in the western
North Pacific — one in the Sea of Okhotsk and the other
in the western North Pacific east of the Kurile Islands.
He states that the Asiatic and American populations ‘are
independent and do not mingle’. Berzin and Rovnin
(1966) also conclude that there is an eastern North Pacific
stock and at least one western North Pacific stock.
However, their figure 6 suggests that right whales winter
over a broad longitudinal band in the eastern North
Pacific. Gilmore’s (1956, 1978) charts also suggest a
discrete population that winters close to the west coast
of North America.

The sighting data summarized in Table 1 from Maury’s
map no. 1 are more ambiguous. They suggest that the
population was not significantly more dense close to
shore, and indicate no near-shore migration along the
west coast of North America. Indeed, the data suggest
that at least some of the right whales may have migrated
south far offshore near the 180° meridian.

Recent sighting data summarized in Table 4 are
strongly biased toward nearshore sightings. However,
this probably reflects a nearshore bias in the searching
effort. The few reports of right whales landed by the early
shore whaling stations between 1855 and 1900 do not
support the hypothesis of major nearshore concen-
trations.

The recent concentrations of scientific investigations
on nearshore populations of right whales off South
America, South Africa, eastern North America and
Australia may have led to an exaggerated view of the
species’ coastal tendencies.

The hypothesis that right whales form a more or less
continuous interbreeding band across the North Pacific
rather than two discrete stocks has not received the
rigorous testing necessary to corroborate or reject it.
Future analysis of indices of abundance derived from
Maury’s maps nos. 1 and 2 (1852 et seq.) may help resolve
this question.

Population Estimates and Extent of Depletion

The very few sightings of right whales in the North Pacific
in the last 25 years when compared with the many records
of other whale species strongly suggests that the
population(s) is very small. Berzin and Yablokov (1978,
in Berzin and Vladimirov, 1981) estimated a population
of 200-500 whales in the entire North Pacific. Rice (1974)
stated that there may be ‘only a few individuals’ in the
eastern North Pacific. Certainly, the population in the
eastern North Pacific appears smaller than that in the
western North Pacific based on the far greater number of
recent sightings in the latter area (Omura et al., 1969;
Wada, 1975-81).

Data from Maury’s map no. 1 (1852 et seq.) give an
indication of how depleted the population in the eastern
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region is. Whalers operating in sailing ships in the 1840s
reported seeing right whales on approximately 40%; of the
days they searched from April through September. In
contrast, between 1965 and 1979 the much swifter
Japanese scouting boats operating in much the same area
saw right whales on average only once every 11,072 miles
of cruising. Although the data are not strictly comparable,
they suggest a greatly depleted population.

Excessive whaling by the nineteenth-century whalers
combined with continued whaling in the 20th century on
the remnant survivors is the most probable cause for the
severe depletion. However, due to our ignorance
regarding the ecology of the species, it isimpossible to rule
out changes in the environment as significant factors.

Population Trends

A basic tenet of population biology is that nearly all
populations of wildlife species will show an increase in
size after a short-term disturbance which reduces the
population without radically altering the availability and
quality of resources available to the population. This
tenet forms the basis for sustained yield management of
whales. Whaling is assumed to affect whale populations
like other short-term disturbances. In response to
decreased population density, the net recruitment rate of
the population is expected to increase.

This theory has proven difficult to verify regarding the
recovery of depleted whale populations after the
cessation of whaling. This is due in part to the low
reproductive potential of whales which causes the
expected increases in the population to be relatively small
compared with the high variability in population
estimates based on sighting data. The possibility that
changes in local abundance are the result of an overall
population increase rather than a change in the species’
geographic distribution makes interpretation of trends in
local sighting data difficult.

The only convincing example of population recovery
after depletion is the eastern North Pacific population of
gray whales. This population appears to have increased
from approximately 4,400 in 1875 (Ohsumi, 1976) to a
minimum of 16,500 in 1978 (Reilly et al., 1980), even
though substantial numbers of gray whales continued to
be taken after the species was ‘ protected’ by treaty in 1938
(Storro-Patterson, 1977). Other protected stocks which
appear to be increasing include blue whales off Iceland
and in the Antarctic, and Southern Hemisphere
humpbacks (FAO ACMRR, 1978).

Probably more relevant to the population dynamics of
the right whale are the observed trends in the closely
related bowhead. Recent studies on the bowhead suggest
that once a population has been reduced to extremely low
levels, population recovery may not occur, or occur only
slowly (Mitchell and Reeves, 1982a, b; Reeves, 1980;
Jonsgard, 1981).

Regarding right whales there is evidence of population
increases in some areas, but not others. The most
persuasive data suggesting population increases are for
stocks off South Africa (7%, per year) (Best, 1981),
Argentina (Whitehead, Payne and Payne, 1986) and in
the Bay of Fundy in the western North Atlantic (Kraus
et al., 1982; Reeves et al. 1983). In contrast, there is no
indication of significant increases in right whale
populations in the eastern North Atlantic (Brown, 1986).

For the right whale in the North Pacific, there is no

Table 12.

Number of right whales sighted in the North Pacific by Japanese catcher
boats, 1941, 1948-1967 (from Omura, 1958 and Omura et al., 1969).
A dash (-) signifies data not available.

Year Pelagic Coastal  Total Year Pelagic Coastal  Total

1941 6 - 6 1958 17 - 17
1948 - 1 1 1959 50 - 50
1949 - - - 1960 106 - 106
1950 - 4 4 1961 31 - 31
1951 - 11 11 1962 106 - 106
1952 - 4 4 1963 - - -
1953 - 6 6 1964 - - -
1954 37 13 50 1965 - 102 102
1955 10 2 12 1966 13 34 47
1956 78 3 81 1967 9 83 92
1957 70 45 115 Total 533 308 841

persuasive indication of an increase in the population(s)
in the last century. Omura (1958) and Omura et al. (1969)
summarize sightings of right whales by month for the
months of April through September made from Russian
(1951-57) and Japanese catcherboats (1941, 1948-67)
operating with the factory ship fleets. Total sightings per
year are also given and reproduced here in Table 12 for
the Japanese sightings. Three of these latter sightings were
made in June just south of 50° N in the study area. One
of the sightings may be the same as that reported from
a Japanese sighting boat in 1965 (Wada, 1975). Omura
et al. (1969) do not provide a measure of searching effort
associated with these sightings. It does not appear that
there was any searching effort north of 20°N in the
eastern North Pacific during winter.

Omura (1958) correctly notes that these sighting data
do not form a good basis for developing population
estimates or detecting trends:

Further it occurs without doubt that the same whale or the same
school of whales may be sighted by different catchers, thus increasing
the numbers of sighting records considerably. It is obvious, therefore,
that these data have little value for the study of relative abundance
in different years.

Wada (1981) concludes from his analysis of Japanese
sighting data in the North Pacific between 1968 and 1979
that no trend can be statistically shown for changes in the
observed right whale population. This is primarily due to
the small number of sightings.

Nothing in this current study suggests persuasively that
the population is increasing. The increase in reported
sightings during the last 30 years over the preceding 60
years is probably the result of greatly increased searching
effort and greater reporting of the sightings that were
made. A conservative hypothesis useful for management
purposes is that, in the absence of better data, the
population in the eastern North Pacific should clearly
continue to be classified as a Protection Stock.

Factors Affecting Population Recovery

In reviewing the status of right whales in the western
North Atlantic, Reeves et al. (1978) identified eight
possible factors which singly or in combination may have
prevented the species from having recovered (faster) in
that region. These are examined below.

(1) Critical population size. Allen (1974) contrasts the
right whale’s apparent failure to recover in the Northern
Hemisphere with the readily apparent recovery of the
eastern North Pacific population of the gray whale. He
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suggests that the right whale’s apparent failure to recover
may be the result of either or both a greater level of
depletion by whalers or a greater difficulty in locating
members of the opposite sex for breeding due to the more
dispersed breeding distribution of the right whale.
Ohsumi (1976) suggests that the gray whale population
may not have been reduced below 4,400 animals. This is
as much as 20 times some current estimates of the right
whale population in the same area.

Allen (1974) contrasts the concentrations of mating
gray whales near the calving lagoons with the less
concentrated mating populations of right whales. Reeves
et al. (1978) suggest that aboriginal whaling in the western
North Atlantic may have driven right whales from
traditional coastal calving before the arrival of European
whalers. A similar occurrence in the eastern North Pacific
seems less likely because of the apparent absence of an
aboriginal whaling culture south of the Puget Sound area
(48°N).

(2) Natural predation. Reeves et al. (1978) conclude
that predation by Kkiller whales (Orcinus orca) on right
whales is probably not a significant factor in the western
North Atlantic. Their conclusion is based in part on the
lack of observations of killer whales attacking right
whales anywhere in the world and partly on their relative
scarcity in the western North Atlantic.

There are no published records of right whales being
attacked by killer whales in the North Pacific. However,
there are several records from the North Pacific of them
attacking large baleen whales (Baldridge, 1972; Tarpy,
1979). There are several old records of them attacking
right whales in the North Atlantic and Southern
Hemisphere summarized in Mitchell and Reeves (1982a)
and several recent records of their having predatory
interest in right whales (Cummings et al., 1972; Payne,
1983).

Killer whales are probably more common in the
eastern North Pacific than in the western North Atlantic
(Dahlheim, 1981; Dahlheim et al., 1982; Braham and
Dahlheim, 1982). A recent study (Dohl et al., 1981b,
1982) reveals that they are fairly common as far south as
central California at least in autumn. However, the
species’ conspicuousness and high densities in the
nearshore waters from Washington to Alaska (Braham
and Dahlheim, 1982) does not necessarily mean there are
high densities in offshore waters south of Alaska or in the
mid-Pacific where right whales are more likely to be
found.

In conclusion, killer whale predation may cause
significant mortality in the eastern North Pacific.
However, given the lack of data on killer/right whale
interactions, it is impossible to evaluate the magnitude of
this predation.

(3) Competition for food with other species. Several
researchers have suggested that the slow observed rates
of recovery of right whale populations in the Northern
Hemisphere may reflect interspecific competition for
food. Mitchell (1975) analyzed trophic relations among
baleen whales in the western North Atlantic and noted
that right and sei whales were sympatric on their feeding
grounds and both preferred copepods as food (see also
Watkins and Schevill, 1979). Right whales in the North
Atlantic had been depleted by centuries of whaling before
the development of steam-driven catcher boats permitted
the capture of the sei whales. Mitchell hypothesized that
the sei whale population grew as a result of increased food

availability resulting from the reduction in the right whalf;
population. He further suggested that the increased sei
whale population may have slowed or prevented the
recovery of the right whale population.

Possible competition between right and sei whales in
the Southern Hemispherehas beenanalyzed by Kawamura
(1978). He suggests that the euryphagous sei whale is
more of an r-selected species than the stenophagous right
whale. (See also Omura et al.’s [1969] discussion for the
North Pacific.)

Similar patterns can be seen in the eastern North
Pacific. Sei whales are generally sympatric with right
whales (Masaki, 1977). The few records of right whale
feeding habits show feeding almost entirely on copepods
(Metrida lucens, Calanus plumchrus, C. cristatus) (Omura,
1958; Klumov, 1963; Omura et al., 1969). Although they
are far more opportunistic feeders than right whales, sei
whales show a strong preference for the same copepods
in the north-eastern North Pacific (Nemoto and Kasuya,
1965; Nemoto and Kawamura, 1977), but not off the
California coast (D. Rice, pers. comm.). The whalers
depleted the right whale population in the North Pacific
over a century before they began to take sei whales in
substantial numbers in the early 1960s (Rice, 1974). The
sei whale population in the eastern North Pacific was
recently estimated to have been stable at about 40,000
until 1963 after which time it was reduced to about 8,000
in 1974 (Tillman, 1977).

Reeves et al. (1978) and Reeves and Brownell (1982)
both comment that several species in addition to right and
sei whales feed on copepods, and therefore the population
interactions which may affect the right whale’s food
supply are likely to be more complex than the simple
competitive model suggests.

(4) Accidental net and fish-trap entanglement. Reeves et
al. (1978) conclude that although several right whales
have been killed in entanglements with fishing gear in the
western North Atlantic, this circumstance does not
occur often enough to be a major cause of mortality. I
have found no records of right whales entangled in fishing
gear in the eastern North Pacific. I doubt that this is a
significant cause of mortality of this species in this area.

(5) Increased turbidity. Reeves et al. (1978) suggest that
the right whale is dependent on its eyesight to locate food
and to navigate. Increased turbidity of the water column
might hinder the whale’s ability to do either task. Because
of the apparently greater offshore distribution of right
whales in the eastern North Pacific than in the western
North Atlantic, it seems unlikely that increased turbidity,
if it exists at significant levels in the former area, would
affect the right whale population.

(6) Noise. Reeves et al. (1978) suggest that increased
ambient noise levels in the ocean, due primarily to
increased shipping traffic and other human activities, may
hinder communication among right whales necessary for
their normal social behavior. Considering the relatively
greater offshore distribution of right whales in the eastern
North Pacific, the density of shipping traffic may be less
than in other former right whale habitats, but the pelagic
nature of the distribution may make the existence of
quiet channels for long-distance communication more
important.

Herman ez al. (1980) suggest a variant of this hypo-
thesis. Specifically they suggest that in the Hawaiian
Islands the highly vocal humpback whales acoustically
crowded the right whales out of the region. Because of
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the scarcity of sightings of right whales in the immediate
vicinity of the Hawaiian 1slands during the last 130 years,
if such an interaction occurred, it must have happened
before 1820. Considering the extensive dispersion of the
few humpback whales in the Hawaiian Islands, the idea
of right whales currently being crowded out seems
implausible.

(7) Pollution. Reeves et al. (1978) hypothesize that
right whales may be especially vulnerable to pollution,
and in particular oil spills, because of the species’ habit
of feeding near, or at, the surface skimming larger
volumes of water through its baleen than other whales
(Watkins and Schevill, 1979). There are no recorded
strandings of right whales in the North Pacific where
pollution has been identified as a contributing cause.
However, this may merely reflect the very small
population size and an offshore distribution. No tissue or
baleen samples from the whales captured under scientific
permits during the 1950s and 1960s were closely
examined for contamination by pollutants. Although
there is no data which implicate pollution as a significant
mortality factor on right whales in the North Pacific, the
species does appear particularly vulnerable, and increased
amounts of pollution associated with development of
offshore oil resources and the mid-ocean dumping of oil
by ships will not benefit the species.

(8) Ship collisions. There are no published records of
right whales being injured or killed in collisions with ships
in the eastern North Pacific. There are records from the
North Atlantic (Schmitt, 1979; Reeves and Brownell,
1982) and Southern Hemisphere (IWC, 1986). Because
nearly any source of mortality is significant on a very
small population, this might be important in the North
Pacific.

(9) Continued catch by whalers. A factor suggested by
Gilmore (1978) as preventing recovery is the possible
continued catch of right whales by commercial whalers.
This could occur either as (1) whales taken under
scientific permit, (2) whales illegally taken by IWC-
member nations but not reported, or (3) whales taken by
non-IWC-member nations. As shown in Table 6, between

1955 and 1968, 23 right whales were taken in the North
Pacific under scientific permits. No whales have been so
taken since then. Since 1979 the Scientific Committee has
instituted a policy requiring its review of such permits
prior to their issuance by a member nation (IWC, 1980;
Mitchell and Tillman, 1978). Although there are scientific
questions which can be most easily answered through the
examination of whales captured as part of the fishery,
considering the very small size of the population in the
North Pacific, the ease of answering those questions by
the examination of right whale carcasses does not justify
the taking of any more animals.

Gilmore (1978) suggests that the unreported catch of
right whales in the North Pacific by IWC member nations
may be a significant factor preventing population
recovery. There is enough evidence concerning such
illegal whaling in the South Atlantic near Tristan da
Cunha in 1963 and 1967 (Flint, 1967; Payne et al., 1981)
to suggest that such actions may have also occurred in
the North Pacific. Since the inception of the IWC’s
international observer scheme in 1972 (Scarff, 1977), the
chances of such illegal catches occurring undetected have
been greatly reduced.

The extent of the catch of right whales by non-IWC
member nation whalers in the North Pacific is probably

slight. Prior to 1965, two right whales were taken by
Chinese whalers (Wang, 1978). At least one right whale
was landed by Korean whalers, reported to be in 1982
according to Morast, Forkan and Nielsen (1985).
Activity by whaling ships flying flags of convenience of
non-IWC nations as documented by Van Note (1979) and
Carter (1979) seems primarily to have occurred in the
Atlantic. It may continue to be a significant source of
mortality for right whales there considering the number
of animals observed off Argentina with scars apparently
caused by harpoons (Payne et al. 1981; Payne, 1983;
Palazzo and Carter, 1983). Considering the lack of
reports of pelagic whalers operating under flags of
convenience in the eastern North Pacific, it seems unlikely
that this has been a significant source of mortality during
the last several decades.

RECOMMENDATIONS REGARDING FURTHER
RESEARCH

(1) A statistical analysis should be done of the sighting
and effort data contained in Maury’s (1852 et seq.) maps
nos 1 and 2. Such an analysis should provide further
information regarding the extent of north-south migra-
tion in the North Pacific and the longitudinal distribution
of the species during migration. Such a study is planned
by this author.

(2) As recommended in 1980 by the IWC Scientific
Committee (IWC, 1981), an analysis of 19th- and early
20th-century logbooks should be carried out for the
North Pacific. Such an analysis could provide further
useful information regarding the timing and extent of
exploitation by early pelagic whalers by area and provide
further data on the species’ distribution. A useful model
is the study of sperm whaling in the northwest Pacific
carried out by Bannister, Taylor and Southerland (1981).

(3) The NMFS’s Platforms of Opportunity program
should be modified to focus more on sightings of right
whales. Although there are considerable problems
associated with the uncertain reliability of sighting
records obtained from untrained observers, the distinct-
iveness of the right whale’s form and behaviour make it
a relatively easy species to identify (Slijper et al., 1964).
The more intensive collection of opportunistic sightings
by merchant and naval vessels in the Gulf of Alaska and
other areas in the eastern North Pacific represents the best
opportunity to accumulate more complete data on the
species’s distribution and abundance.

(4) Attempts should be made to obtain high-quality
photographs of all right whales observed. The whale’s
natural markings of callosities and colored blazes allow
for the identification of individual animals (Payne et al.,
1981) and such identification can provide useful
information about stock size and migration patterns.
Photographs should particularly be taken of the head and
callosities, preferably from above or in front of the whale.

(5) A catalog of all photographs of right whales in
the North Pacific should be maintained at one location
as an aid for further research.

(6) Given the extremely low population level of the
species in the North Pacific, the need for complete
protection outweighs the value to science of any more
right whales harvested for research purposes. At the
current population levels, any mortality may be
significant. As a corollary, there is little value in marking
right whales with Discovery tags because the risk of injury
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probab!){ outweighs the value of the tag given the very low
probability of the tag being recovered and the redundancy
of the tag and natural markings.
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An Annotated Bibliography of Right Whales, Eubalaena glacialis,
in the North Pacific

HOWARD W. BRAHAM

National Marine Mammal Laboratory, Northwest and Alaska Fisheries Center, NMFS, NOAA,
7600 Sand Point Way, N.E., Seattle, Washington 98115

ABSTRACT

An anno_tateq bibliog_raphy (108 items plus an appendix of 21 unseen references) has been compiled for right whales in the North Pacific.
Annotations include information primarily concerning sightings, distribution, abundance, migration, historical catches, life history data

and prey items.

INTRODUCTION

This bibliography was written to give an overview of the
available published and unpublished material (located)
on right whales (Eubalaena glacialis) in the North Pacific
Ocean. Annotations were provided, first, to inform users
of the nature, scope and level of detail found in each
reference so they might judge for themselves its utility
and, second, because much information is either not
readily available in most libraries or is found buried in
lengthy or obscure volumes. For example, of the over 100
annotations herein, approximately 489, are (1) from
‘grey literature’ sources (3% ); (2) in a foreign language
as originally published (13%); (3) in hard-to-locate
annual reports (e.g. early volumes of the International
Whaling Commission) and some older whaling references
(e.g. Townsend, 1886 and Tower, 1907) (31%); or (4)
simply unpublished (19;). Several foreign language
articles were unavailable to me for annotation and
therefore appear in the appendix. In a few instances (e.g.
Allen, 1974) information regarding other geographic
areas was included where the references contained
indirect material relevant to right whales in the North
Pacific. Annotations include information primarily
concerning sighting records, distribution, abundance,
migration, historical catches and whaling, life history
summaries, or prey items. In some cases (e.g., IWC,
1976; 1977; Wada, 1979) I further interpreted or
analyzed raw data where no discussion was provided by
the author(s) of the original paper.

Although the records reflected in this bibliography are
probably not complete, it appears that about 149-163
right whale sightings have been reported in the past three
decades (1958-1982) divided between four geographic
areas: 42 in Japan-northwest Pacific waters; 54-59 in the
Okhotsk Sea; 32-36 for the central North Pacific-Bering
Sea; and 21-26 from the west coast of North America
south of Kodiak, Alaska. The 164 sightings reported by
Omura (1958) for the period 1941-1957 are about equal
to those since 1957. For the past 45 years, then,
approximately 300 reports of right whales have occurred.
These sightings came from many vessel and aerial surveys
conducted by Japan, the Soviet Union and the United
States but do not account for duplicate sightings or
sightings made of the same animal over several years.

The size of the North Pacific population(s) is unknown
and no statistically reliable estimate is possible given the
limited sighting information. The sighting records
suggest, however, that there are probably only a few
hundred survivors today, an estimate frequently seen in
the current literature. They also suggest that the North
Pacific population or regional populations of right whales
were severely depleted by commercial whaling. A
complete analysis of available whaling records is needed
to help determine how abundant right whales were before
commercial whaling began. An analysis and review of the
published information on right whales in the North
Pacific south of 50°N is summarized by Scarff (1986).

Referencing for this bibliography came from a variety
of sources. I relied initially on N. Severinghaus (1979,
Selected annotated references on marine mammals of
Alaska. NWAFC Proc. Rep. 79-15, National Marine
Mammal Laboratory, Seattle, Wash., 178 p.), and in a
few cases after verifying the material, simply edited her
annotations (e.g. Nemoto, 1957, 1959; Sleptsov, 1955).
For most citations however greater information specifi-
cally concerning right whales was inserted. All citations
were found in the National Marine Mammal Laboratory
(NMML) library book, journal or reprint collection; the
library of the University of Washington; Severinghaus
(1979); J. E. Bird (1983, An annotated bibliography of
the published literature on the humpback whale
(Megaptera novaeangliae) and the right whale (Eubalaena
glacialis/australis) from 1864 to 1980, p. 467-625. In:
R. Payne (ed.), Communication and Behaviour of Whales.
AAAS Selected Symposia Series, 76 Westview Press,
Boulder, Colo.); the personal libraries of Dale W. Rice,
National Marine Mammal Laboratory, R. R. Reeves,
Arctic  Biological Station, Ste.-Anne-de-Bellevue,
Quebec, or my own. Publication titles and abbreviations
were derived from BioSciences Information Service
(1984. Serial Sources for Biosis Data Base. Volume 84,
BioSciences Information Service, 2100 Arch St., Phila-
delphia, PA 19103-1399) except for certain unlisted
periodicals (e.g. Report of the International Whaling
Commission, Whale Watcher, and NOAA Technical
Memorandum NMFS F/AKR series). Foreign language
transliteration referencing followed that adopted by the
US Library of Congress.
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ANNOTATED BIBLIOGRAPHY

Allen, J. A. 1908. The North Atlantic right whale and its
near allies. Bull. Am. Mus. Nat. His. 24(18): 277-329.

Interesting account of the history and taxonomy of right whales in
general, with small mention of Pacific right whales (pp. 305, 307-8).
Includes information that North Pacific right whales have longer
body lengths and longer baleen than their North Atlantic
counterpart.

Allen, K. R. 1974. Current status and effect of a
moratorium on the major whale stocks. Rep. int. Whal.
Commn 24: 72-5.

Projects the possible effects on six species, including right whales, of
a complete and protracted moratorium on killing. Brief text explains
use of terms in table and methods of estimation used.

Berzin, A. A. and Doroshenko, N. V. 1981. Right whales
of the Okhotsk Sea. Rep. int. Whal. Commn 31:
451-55.

Results of two vessel surveys (1967 and 1974) and one aerial survey
(1979) are reported: 14 right whales were seen in July 1967 near the
Kuril Islands; 4045 were seen in the central and northeast region
of the Okhotsk Sea in 1974; and none was seen in August 1979
in southwest Okhotsk Sea, where 55 bowheads were sighted
primarily in Academy Bay. Bowheads were also seen in southwest
Okhotsk Sea in 1967(54) and 1974(35).

Berzin, A. A. and Doroshenko, N. V. 1982. Distribution
and abundance of right whales in the North Pacific.
Rep. int. Whal. Commn 32: 381-83.

Right whale and bowhead whale distributions are discussed with
liberal use of commercial records from Townsend (1935), the recent
literature and Soviet data. The authors report right whales once
occurred south to 20°N (no data provided) and in the Sea of Japan
but may not now. Most recent records (this half century) occurred
in waters from northern Japan to Kamchatka Peninsula and
Commander Islands. They suggest that a sighting at 58°30'N is
perhaps a northern record, and report that right whales are now
found mostly in the southeast Bering Sea and Gulf of Alaska.

Berzin, A. A. and Kuz’min, A. A. 1975. Serye i gladkie
kity okhotskogo moria (Gray and right whales of the
Okhotsk Sea), pp. 30-32. In: G. B. Agarkov and
I. V. Smelova (eds.) Morskie mlekopitayushchie
(Marine mammals), Part I, (Materials from 6th
All-Union Conf. (on Studies on Marine Mammals)),
Kiev, 1-3 Oct. 1975. Min. Rybn. Khoz. SSSR, Ikhtiol.
Kom., VNIRO, Akad. Nauk SSSR. Inst. Evol.
Morfol. Ekol. Zhivotn., Inst. Biol. Razvit., Zool. Inst.,
Akad. Nauk USSR, Inst. Zool. Izd. ‘Naukova
Dunka’, Kiev. In Russian. (Transl. avail. Natl. Mar.
Fish. Serv., Off. Int. Fish., Lang. Serv. Branch,
Washington, D.C., 2 pp.)

Pacific right whales are present in the central and northeast areas

of the Okhotsk Sea in summer. Bowhead whales are found in the
western areas in the summer. No further details given.

Berzin, A. A. and Rovnin, A. A. 1966. Raspredelenie i
migratsii kitov v severo-vostochnoi chasti Tikhogo
okeana, v Beringovom i Chukotskom moryakh
(Distribution and migration of whales in the north-
eastern part of the Pacific Ocean, Bering and Chukchi
Seas). Izv. Tikhookean. Nauchno-issled. Inst. Rybn.
Khoz. Okeanogr. (TINRO) 58: 179-207. In Russian.
(Transl. by U.S. Dep. Inter., Bur. Commer. Fish.,

Seattle, Washington, 1966, pp. 103-6. In: K. L. Panin
(ed.), Soviet Research on Marine Mammals of the Far
East.)

Information on sperm, humpback, finback, blue, gray, and Pacific
right whales has been gathered by Russian research vessels and
whaling fleets, and is presented here. Three oceanographic factors
are discussed as they relate to whale distribution: salinity of water,
cyclonic current systems, and distribution of preferred food species.
In the Bering Sea, right whales were only encountered in the
southeastern ‘corner’ within a line connecting Atka, St Matthew
and Nunivak islands. Sightings were also made north of Amukta
Strait (52° 30’ N, 171° 30’ W about 150 km west of Atka Island),
between the Pribilof Islands, Nunivak Island and Bristol Bay. Only
‘rare single right whales were observed by our vessels as far as
Chichagov Island’ (southeast Alaska). Plots of whales suggest that
200 to 450 right whale sightings (possibly including whales taken)
were made between 1958-1964 in the southeast Bering Sea and Gulf
of Alaska. No numbers, positions or dates are given. The authors
suggest that right whales move in a broad front from the North
Pacific to the Bering Sea. Pelagic sightings reported were: May (no
year) at 50-51° N, 140-150° W (whales moving north); January
(1964) at 40° N, 157° W; and October (1962) at 45° N, 161° E (whales
moving south). In 1963 ‘only 200 right whales were encountered’,
usually as singles or pairs, and rarely 4-5 together.

Birkeland, K. B. 1926. The Whalers of Akutan. An

account of modern whaling in the Aleutian Islands.
Yale Univ. Press, New Haven, Conn. 171 pp.

Two visits by the author to the southeastern Bering Sea in 1914 and
1915 are chronicled ; discussed in particular is his stay at the Akutan
Whaling Station, which he helped establish on Akutan Island in the
eastern Aleutian Islands. In 1911, the Alaska Whaling Company (in
1912 renamed the North Pacific Sea Products Company) was formed
from money contributed by Norway and the United States. The
Alaska Whaling Station was built from the money raised and two
whaling boats (Kodiak and Unimak) were commissioned. He
reported that only two right whales were killed at the station during
his two summers’ stay (page 26), and one whale produced 300 barrels
of oil. (Dates whales taken are not given.) Photos of a right whale
and baleen are included (pages 89 and 82, respectively). Frequent
discussion is made of whales being taken (primarily humpback and
sperm) but the details are not reported. From the discussion (e.g.
page 111), the struck and lost rate may at times have been high.

Braham, H. W., Oliver, G. W., Fowler, C., Frost, K.,

Cowles, C., Costa, D., Schneider, K. and Calkins, D.
1982. Marine Mammals, pp. 55-81, Chapter 4. In:
M. J. Hameedi (ed.) The St George basin environment
and possible consequences of planned offshore oil and gas
development. US Dep. Commer., Natl. Oceanic Atmos.
Admin., Off. Mar. Pollut. Assess., Outer Cont. Shelf
Environ. Assess. Program, Juneau, Alaska.

Reviews the natural history and biology of marine mammals in the
southeastern Bering Sea including distribution, migrations, food
species and possible effects of industrial activities. Right whales,
because of their low population size, may be particularly vulnerable

to industrial activity; others include fur seals, sea otters, and
humpback whales.

Braham, H. W. and Rice, D. W. 1984. The right whale,

Balaena glacialis. Mar. Fish. Rev. 46(4): 38—44.
Summarizes current information from the literature on the stocks of
right whales worldwide covering distribution and migration, life
history and ecology, exploitation and population size, and
management, including two early 20th century photographs of
whaling stations at Akutan, Alaska, and Kyvoquot, Vancouver
Island, British Columbia.

Brueggeman, J.J., Grotefendt, R. A. and Erickson,

A.W. 1984. Endangered whale abundance and
distribution in the Navarin Basin of the Bering Sea
during the ice-free period, pp. 201-36. In: B. R. Melteff
and D. H. Rosenberg (eds.), Proceedings of the
Workshop on Biological Interactions among Marine
Mammals and Commercial Fisheries in Southeastern
Bering Sea, October 18-21, 1983, Anchorage, Alaska.
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Alaska Sea Grant Report 84-1, University of Alaska.
300 pp.

Three joint aerial (helicopter)/vessel surveys in May—June, July—
August and October-November 1982 were conducted across deep
water to over continental shelf waters east of the US-USSR conven-
tion line in the Central Bering Sea from approximately 58° N to
63° N west of St Matthew Island in an area considered for oil
development called the Navarin Basin. Two right whales were
observed from the vessel, together, southwest of St Matthew Island
(exact position not given) in August 1982 at water depths of 104 m.
From a coverage of approximately 2% of the Navarin Basin, the
authors estimate the density of right whales to be 1.1 animal per
1,000 nmi?, and an abundance estimate of 57+ 118 animals for the
summer period.

Brueggeman, J., Newby, T. and Grotenfendt, R. A.
1986. Catch records of the twenty North Pacific right
whales from two Alaska whaling stations, 1917 to
1937. Arctic 39(1): 43-6.

‘The North Pacific right whale population was hunted commercially
between 1835 and 1935, at which time the species received protection.
Commercial whalers harvested over 15,000 North Pacific right
whales during this period, so reducing the population that today
there are an estimated 100200 right whales in the North Pacific. The
American Pacific Whaling Company operated in the Gulf of Alaska
and eastern Bering Sea from 1917 through 1939. We report the
distribution, sexes, and lengths of 20 right whales recorded in the
company logbooks and ledgers. These records identify that right
whale catches were widely distributed on the whaling grounds and
tended to decrease over the May to October whaling season. Of the
17 whales for which sex and length data were documented, 11 were
females. Their average length exceeded that of males. Lengths of the
whales indicated that 419 of the catch were sexually mature; two
females carried fetuses. Although the sample size is small, these
results suggest that the North Pacific right whale population was
inhabiting its prehistoric summering grounds after the period of
heavy exploitation in the 1800s, reproducing as late as 1926, and
supporting a subadult cohort at least until the species was protected.’
(Author’s abstract; cited with permission from the author.)

Clark, A.H. 1887. The American whale-fishery,
1877-1886. Science 9(217): 321-4.

Describes whale fisheries for sperm, right, bowhead, gray and
humpback whales worldwide. Data are provided by years for oil
yields (including walrus oil added to yields for arctic whales) and
whale bone. Only a passing mention is made of the right whale
whaling grounds (‘Kodiak’, or ‘North-west coast’, and Japan and
Okhotsk seas). At one point ‘upwards’ of 200 American vessels were
used to take right whales (as well as sperm whales) in the North
Pacific; most turned their attention to bowheads and had abandoned
the right whale fishery before 1877.

Dall, W. H. 1874. Catalogue of the cetacea of the North
Pacific Ocean, with osteological notes, and descriptions
of some new forms; with special reference to the forms
described and figured in the foregoing monograph
of Pacific cetacea, by Captain C. M. Scammon,
U.S.R.M,, pp. 281-307. In: C. M. Scammon, 1874. The
marine mammals of the North-western coast of North
America, described and illustrated: together with the
account of the American whale-fishery. John H.
Carmany and Company, San Francisco, and G. P.

Putnam’s Sons, New York. 319 p. +i-v.

Lists the right whale as in the genus Balaena, from Gray 1866, but
also uses Eubalaena Gray 1866, and classifies the species as Balaena
siebaldii with other names appearing Eubalaena siebaldii, var
Japonica, Gray 1866, and Balaena cullamach? Cham., Cope, Proc.
Phil. Acad. 1869. Gives its range as Arctic, Bering, and Okhotsk
Seas, Lower California and perhaps Japan. Dall believed the name
Japonica to be a misnomer.

Fiscus, C. H. and Niggol, K. 1965. Observation of
cetaceans off California, Oregon and Washington. US
Fish Wildl. Serv., Spec. Sci. Rep. Fish., 498: 1-27.

Twenty-two sightings of right whales are reported, all in 1959: (1)
three at 45° 55 N, 125° 55" W on 8 April; (2) three at 46° 54’ N,
124° 56’ W on 10 April; (3) eight at 47° 35’ N, 124° 46 W on

19 April; and (4) eight at 47° 37" N, 124° 42 W on 19 April.
(Because of the proximity of sightings, I believe these represent two
groups of 3 and 8 individuals, totaling 11 animals.) See discussion
in Scarff, this volume.

Gilmore, R. M. 1956. Rare right whale visits California.

Pac. Discovery 9(4): 20-6.

Description is made of a right whale sighted heading south near
Scripps Institution of Oceanography, La Jolla, and followed by boat
in the San Diego, California, area. A history of the species is also
given. Data from California shore whalers show only a handful of
right whales were taken. One animal was killed in April 1924 off the
Farallon Islands (about 37° 40" N, 124° W). A map shows its
‘original’ distribution in the North Pacific and Bering Sea. Mention
is made of the Kodiak Gyre and Kodiak Ground as important
whaling areas.

Gilmore, R. M. 1978. Right whale, pp. 62-9. In:

D. Haley (ed.) Marine Mammals of Eastern North
Pacific and Arctic Waters. Pac. Search Press, Seattle,
Washington. 256 pp.

This is a general paper on the biology and natural history of the
species and includes personal anecdotal accounts of several sightings
of right whales such as Gilmore’s (1956), nearshore off southern
California on 31 March 1955. Other sightings were for the South
Atlantic. A distribution chart for the species in the eastern North
Pacific is presented showing the winter range from Oregon to Baja
California, Mexico, and summer range extending nearshore from
British Columbia to the Aleutian Islands and north into the eastern
Bering Strait. The location of calving and mating is unknown.

Gray, J. E. 1868. On the geographical distribution of the

Balaenidae or right whales. Ann. Mag. Nat. Hist., 4A
Series, 1(4, page 31): 242-7.

Gray is critical of the hypothesis of Van Beneden (Les Balaeines, first
1868 issue, Royal Academy of Belgium bulletin); concerning the
distribution of right whales worldwide, as being unsupported by
Maury’s whale charts. Gray goes on to discuss current ‘ theories’ by
scientists and accounts of whales (e.g. Capt. Thomas Welcome Roys,
famed ‘discoverer’ of the Bering Sea bowhead whaling grounds). He
acknowledges, for example, that right whales from the China Sea,
and Kamchatka (presumably Okhotsk Sea and perhaps North
Pacific-southwestern Bering Sea) and the ‘Northwest Whale’ (from
the northwest coast of North America) are the same species (Balaena
glacialis) and different from the ‘right whale’ found north to the
Bering Strait and in Baffin Bay (B. mysticetus). A brief discussion
is given of evidence for right whales in various oceans, but for the
North Pacific he describes only B. japonica, finding evidence of the
occurrence of the species in and around Japan in Maury (1852) and
in the ‘extensive whale-fishery’ carried out and published by the
Japanese. (He cites no Japanese literature however. A review of 19th
century (and earlier) Japanese literature would be instructive in
re-creating the early whale fisheries in the Japan and China seas
where right whales may have once been abundant; c.f. Webermann,
1914).

Harrison, J. P. 1954. An 1849 statement on the habits of

right whales by Captain Daniel McKenzie of New

Bedford. American Neptune 14(2): 139-41.

A letter dated February 5, 1849, from Captain Daniel McKenzie to
Lt. Matthew F. Maury is published in its entirety. McKenzie was
Maury’s agent who collected logbooks and records from his
colleagues, other whalemen, to help Maury plot whale sightings and
catches throughout the world for Maury’s now famous ‘Whale
Chart of the World’ (see Maury, 1851; 1852). McKenzie makes some
general comments about right whales (from his experience in the
Atlantic) for example, females with calves leave the ‘bulls’ and move
into coastal temperate waters in autumn, then in spring head south
and out to sea to meet the bulls, while the calves remain nearshore
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